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IT PAYS TO SUBSTITUTE 
TEXROPE DRIVES 


Before buying repairs when Transmission Units 
fail, consider substituting Texrope Drives because 
they cut maintenance costs—and frequently pay 
for themselves in a short time. 

Texrope Drives are used in every industry and 
on practically every machine whether for fractional 
or large horsepower capacity. 

Drives for most requirements are immediately 
available from stock. Others made to order quickly. 

Texrope Drives are waterproof—need no oil 
or belt dressing—and do not slip but pull harder 
as the load increases ... Texrope Belts by B. F. 
Goodrich, made in accurately Machined Molds, 
assure long life and quiet operation. 

Operating at low belt tension they often prevent 
bearing troubles and are compact thus saving valu- 
abe floor space. 

Write for Bulletin 1228K—and let us help you 


with your transmission problems. 
ALLIS-CHALMERS MFG. COMPANY 
TEXROPE DIVISION Milwaukee, Wis. 


INSIST ON >. GENUINE 


TEXROPE 


ORIGINATED AND PATENTED BY ALLIS-CHALMERS MFG. CO. 
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It caused a lot of work for Gardner 


but it meant a lot of help to FACTORY readers 


Here’s the story: In our February and March 
issues we published “The Variable Budget” by F. V. 
Gardner, of the General Electric Company. - 
Gardner is a busy man, but he got busier right 
away—helping other FACTORY readers. 


As a result of his article a hundred companies 
and individuals wrote him 176 letters. Two asso- 
ciations and a university asked him to speak. Three 
top executives of an outstanding manufacturing 
company visited him for consultation. He was 
called upon by another prominent manufacturer to 


help install a flexible budget system. 


We don’t know the details of the many other 
calls for help. These few are plenty to make our 
point, which is that no man in an important plant- 
operation job can afford to be without FACTORY 
MANAGEMENT AND MAINTENANCE. — Every 


plant-operation job zs important. 


Ay Cboaoro awd 


EDITOR 











Nobody 
Can Bat for 
the Boss 


What’s most important 
in employee relations 


As told to Arthur Van Vlissingen, Jr. 
oy 
C. Slusser 


Vice-President 
The Goodyear Tire & Rubber Company, Inc. 


URRENT developments—see the newspaper head- 
; lines—are once more showing beyond all doubt 

that a major responsibility of management is to 
maintain the proper relationship between employees and 
employer. Call the job employee relations, industrial re- 
lations, what you will. The basic fact remains that, with- 
out the proper relationship, profitable employment for 
the workers and profitable operation for the company 
ownership are not possible. 

What constitutes the proper relationship between em- 
ployees and employer? I could write a book on this 
subject without more than skimming the surface. But 
let’s undertake to set down a few of the major objectives 
in any well-conceived program of industrial relations. 
First, a reasonable assurance of steady employment for 
the men in the plant. Second, definite promise of a fair 
scale of compensation. Third, direct access of the em- 


FACTORY MANAGEMENT 


and MAINTENANCE 
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Paul W. Litchfield, president and chairman of the 
board of Goodyear, does his own batting. When 
employees grew too numerous to be called to- 
gether he took to the air via a local station to 
keep them posted on company affairs 


ployees to the management; in a sizable business this 
inevitably implies a form of organization among the 
employees so that they can mull over their problems and 
sift out those which are sufficiently important to justify 
appeal to the ultimate authority if satisfaction has not 
been obtained further down the chart. Fourth, working 
conditions at once satisfactory to the employees and with- 
in the means of the employer. Fifth, assurance that 
faithful service when terminated (whether by old age, 
injury, or other disability) through no fault of the em- 
ployee, will give him at least a living for the remainder 
of his days, and the same for his dependents until they 
can shift for themselves. 

This list may seem like putting the cart before the 
horse. The items listed are not matters of industrial 
relationship, but rather tools with which industrial rela- 
tionship is shaped. I have intentionally put them first, 





These are the people Mr. Litchfield talks to. 
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They are shown here at a Goodyear picnic 


since a brief summary of a satisfactory industrial re- 
lationship is inevitably phrased in such generalities that 
they are likely to sound like platitudes. Likewise, the 
broad objectives of a sane program of industrial rela- 
tions are rather obvious—mutual confidence, fair dealing, 
all that sort of thing. To enumerate them sounds more 
like discussing the ideal Christian virtues than tallying 
off the purposes to which a clear-headed manufacturing 
executive must devote his best efforts. 

Nevertheless, they are a major responsibility of in- 
dustrial management. Until they have been built firmly 
into the relationship between management and the ranks, 
that relationship cannot have the solidity and the tensile 
strength to withstand some of the strains and stresses 
to which it must on occasion be subjected. The strikes 
which fill the newspapers as this is written are ample 
testimony to the need for a substantial relationship, both 
from the standpoint of the employer and the employee. 
For a strike, unless it be short and sweet, has many 
things in common with war, chief of which is that al- 
though one side may be the heavier loser, the losses of 
the so-called winner invariably exceed his winnings. 


Where MacGregor Sits 


In our company we feel, and always have felt since 
the beginning, that industrial relations deserve the at- 
tention of the highest man in the management. The 
complement of this principle, which also we hold to, is 
that nobody else can do quite so effective a job of 
dealing with and informing the employees as can the 
heads of the business. You recall the Scotch saying that 
“where MacGregor sits is the head of the table.” We 
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believe that where the management sits is the ultimate 
responsibility for industrial relations, and that in a ques- 
tion of dealing with employees, nobody else can bat for 
the boss. 

Admittedly, the management personnel of our com- 
pany lends itself to this policy rather more readily than 
might be true in some corporations. The president and 
senior vice-president both came up through the produc- 
tion side of the business. Both of us have had direct 
contact with handling factory employees as our early 
experience with Goodyear. Both of us have been in 
charge of production, and have grown up with the 
company and its policies of industrial relations. 


An Employee Representation Plan That Works 


Almost everybody is familiar with the employee repre- 
sentation plan which has been in effect at Goodyear for 
fifteen years. It consists of a Senate and a House of 
Representatives elected by the employees in secret bal- 
loting. The members of this group are paid at their 
regular working rates for the time they spend as repre- 
sentatives of their constituents. Ever since the beginning, 
this set-up has worked satisfactorily for both the em- 
ployees and the company. The elected representatives 
are zealous for the interests of the rank and file. At 
the same time, they have always shown every inclination 
to be fair in their requests, to appreciate that the manage- 
ment is limited by the necessity of corporate well-being. 
The occasional exceptions have been only sufficient to 
prove the rule, and to show that the men chosen by their 
fellows to represent them are not typically super-men. 

(Continued on advertising page 46) 
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Aluminum 
Arrives 


Youngster among metals, 
already fifth in world 
tonnage, it has become 
industry’s biggest gun 


in the war on weight 


Lewis K. Urquhart 


Associate Editor 


LUMINUM? Let’s look at the record—it’s 
Aw a long one because barely a hundred 
years have slipped by since one Oersted, a 
Dane, first isolated the metal from aluminum 
chloride by heating the chloride with potassium 
amalgam. Unhappily all he got for his pains was 
a metallic powder which he said looked like tin 
and which was too small in amount to reveal 
aluminum’s unusually good qualities. 

That was in 1825. Two years later Oersted’s experi- 
ments were repeated by the German chemist, Wohler, 
who used metallic potassium as a reducing agent instead 
of potassium amalgam and had much better luck. At 
least he had succeeded by 1845 in producing a few milli- 
grams—quite enough to help him determine some of the 
physical properties of the metal. 

Deville, a Frenchman, came next. He switched over 
to metallic sodium. It seemed to be the real answer, and 
to Deville goes the credit for setting up the first com- 
mercially successful process for reducing aluminum 
chloride. . 

There was just one trouble with Deville’s aluminum. 
It cost too much. 

The best he’d done by 1854 was get the price down to 
$272 a pound, where it stood when Napoleon III got 
excited about it. 

One of Napoleon’s brighter ideas was to equip his 
army with aluminum helmets and things—a smart enough 
notion, you will agree, only Napoleon had somewhat old- 
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They say 400,000 miles of wire would reach around the 
equator six times, with enough left over to establish com- 
munication with the moon. Anyway, that much alumi- 
num cable, steel reinforced, is being used today to carry 
electric current from points of generation to points of use 


fashioned ideas about national debts, so gave up the 
helmet project and compromised on a few tasty alumi- 
num buttons for his own uniform. Also, prophetic per-- 
haps of the day when some millions of men in France 
would be eating “off” aluminum, he got himself a com- 
plete aluminum dinner service, which was quite the talk 
of the town. 

Obviously, aluminum at that price was too high to go 
many places and do many things. Anyone with half an 
eye could see the way to cheaper aluminum lay through 
cheaper metallic sodium, and the efforts of those who 
were interested in the new metal were, therefore, bent 
in that direction. 

Whether those efforts met with any considerable suc- 
cess, or whether the inexorable law of supply and de- 
mand was getting in its dirty work, the price dropped 
to $34 in 1856, was away down to $8 exactly 30 years 
later. It was in February of that year, 1886, when 
Charles Martin Hall, fresh out of Oberlin, discovered 
the electrolytic process for producing aluminum, an<l 
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Pots and pans and percolators account for 14 per cent of 
the new aluminum produced in this country. Aluminum 
got its first real start in this business 


inside of five years he had brought the price tumbling 
down to less than a dollar. 

Hall had beaten Heroult to it by two scant months. 
The latter, a French scientist, of about the same age as 
Hall, had been working independently along similar lines 
and had arrived at precisely the same result ; the process 
in use today bears both names. Parenthetically, just to 
show how close a race it was all around, on June 1 of 
the same year, H. Y. Castner got his patent papers on a 
process for making sodium more cheaply. Castner was 
too late so far as aluminum was concerned, because the 
new electrolytic process was better and cheaper than the 
old chemical process, but he was in plenty of time to help 
out in the manufacture of caustic soda. 

Thus we have aluminum starting right from scratch 
50 years ago and now standing in fifth place among 
. metals in point of tonnage produced and used. Nickel 
was safely lapped long ago, but there is still a big gap 
to close up between aluminum’s 200,000 tons in 1931 and 
the million tons or more chalked up by each of its three 
nearest rivals, not to mention iron’s tremendous total of 


50,000,000 tons. 


A Mere Stripling Among Metals 


Aluminum’s progress is the more amazing when it is 
considered that it has always been much in the position of 
a young metal trying to get along. Iron has reached the 
ripe old age of 5,000 years ; copper is as old, if not older, 
the ancient Romans used lead pipe; and zinc is, conserva- 
tively, as old as the hills. In competition with such 
oldsters, the aluminum industry has had to build up 
its alloys, assemble data, create markets, and absorb 
development cost, all in the short space of half a century. 
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To aluminum enthusiasts of 50 years, it doubt- bat 
less looked as though they had the world by tiie pri 
tail and that it was only a question of how quickly | 
this new element with its marvelous propertics alu 
would replace the other common metals. Actualiy it. 
it hasn’t been that kind of race. Aluminum’s com- ma 
petition hasn’t been so much with other metals as Al 
with certain forces of nature like gravity and chi 
inertia, and with certain physical and chemical no’ 
actions—corrosion, electrical and thermal resist- po’ 
ance, heat and light reflection, to mention one or t 
two. The real job, then, has been not to create Of 
technological unemployment for other perfectly Mi 
worthy and honest materials, but rather to find out the 
where in industry and where in everyday life on’ 
aluminum is more economical, or where certain of 
its inherent qualities make it peculiarly suitable for 
the service to be rendered. 

At first, in spite of those inherent and undeniably | 
good qualities, aluminum very nearly went beg- the 
ging. As early as 1889, it was being offered at 75 
$2 a pound in 1,000-lb. lots. The price wasn’t slo 
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Red could never qualify as a circus strong man despite 
the nonchalance with which he lifts two beer barrels with 
two fingers. The trick is, they’re aluminum and weigh 
only 184 pounds apiece 
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bad, but nobody seemed to want it at that or any other 
rice. 

/ Until then no one had seen a thousand pounds of 
aluminum, nor would they have known what to do with 
it Manufacturers don’t shift from an old and tried 
material to a brand-new one for the fun of shifting. 
Aluminum simply hadn’t developed its markets, and its 
chief uses appeared to be for watch fobs and similar 
novelties. The future didn’t look so bright, even sup- 
posing every man, woman, and child could be induced 
to carry a watch on a fob, with a spare fob for Sundays. 
Of course, somewhere along about 1884 the Washington 
Monument had been capped with an aluminum casting 
that weighed all of 100 ounces. Now there was volume, 
only that promising business hadn’t kept up. 


From Watch Fobs to Diesels 


From watch fobs to today’s multiplicity of uses, from 
that 100-oz. casting to a recent diesel casting that weighed 
7,500 pounds, has been a long haul. Markets have been 
slowly cracked. First the steel industry found it could 
use a few ounces to the ton of steel. 

Not much ofa break, that. But a break. Right on 
its heels came another—this time a real one. Aluminum 
was light and bright. No one doubted its workability. 
So far as anyone knew—or has been able to prove 
since—it was not injurious to life and health, much less 
to the pursuit of happiness. And, not least, it conducted 
heat five times as fast as iron or steel. Clearly an ideal 
for cooking utensils—and ideal it has turned out to be. 
That part of aluminum’s life story is so familiar that we 
can skip right over it once we have stated that something 
better than 14 per cent of the new aluminum produced 
in this country is going into pots and pans and perco- 
lators. Curiously enough aluminum’s most effective 
weapon—its light weight—had little bearing in this, its 
first major conquest. 

Another field in which aluminum got a reasonably 
early toehold and in which it is still going strong is the 
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transmission of electrical energy—a field that those of 
us who aren’t on the inside would hardly think of tying 
up to the aluminum industry. Although aluminum 
weighs only about a third as much as copper, its con- 
ductivity is approximately 60 per cent that of the heavier 
metal. Therefore, an aluminum conductor with the same 
DC resistance of copper has a cross-sectional area of 
about 160 per cent that of the yellow metal, but it weighs 
less than half. Thus aluminum wire can be stranded 
around a steel core and is then so much stronger than 
copper that it can be used for longer spans. Some 400,- 
000 miles of aluminum cable, steel reinforced, is trans- 
mitting electrical energy today from points of generation 
to points of use. Span lengths of 2,000 to 3,000 feet are 
not uncommon, whereas out in one of those states where 
they are accustomed to do things in a big way there is 
actually one span 5,191 feet long. That’s a mile, men! 

In addition there are a goodly number of aluminum 
busbars in use, and aluminum channel conductor for 
heavy currents allows greater distance between supports. 
Under the corrosive atmospheric conditions that obtain 
in certain chemical plants, aluminum conduit stands up 
where other materials won't. 


40 Per Cent for Transportation 


All told, then, these various uses account for another 
12 to 15 per cent of total aluminum production and lead 
quite naturally into transportation, the third major field 
in point of time which aluminum has invaded, and its most 
important field of endeavor now and probably for a good 
long time to come. Check off another 40 per cent of 
total tonnage and mark it for transportation. 

‘The reason for such deserved popularity in this par- 
ticular industry lies chiefly in that high school physics 
formula which insists that 

MV? 
 — a? 





E standing for energy, M for mass, V for velocity. 
(Continued on advertising page 58) 






Aluminum alloys saved more 
than 1,800. pounds in the 
weight ‘of this 1,000-gal. 
gasoline truck. Double bulk- 
head tanks, underframe, hol- 
sters, catwalk, hose tube, 
expansion domes, and covers 
are all aluminum 
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how certain of its members woke up one fine day 

to a million unpleasant facts, how they asked 
themselves some fairly brutal questions, got a brand-new 
product to sell, set about selling it in a brand-new way. 
The story is worth telling here because it has no exact 
parallel in the pages of industrial management and be- 
cause there is no earthly reason why the lessons this 
industry has learned cannot be learned by others. They 
are directly applicable to, and may be made a definite 
part of, the job ahead which many another industry is 
facing today—or better had face if it is to survive and 
progress. 

The industry we are talking about happens to be the 
mechanical power transmission business. For our pur- 
pose here, it could have been any other. 

Each of the million facts was a flat belt pulley drive 
that had been lost in the last 25 years just past. 

The questions were: What is this power transmission 
business anyway? Are pulleys and belts and shafting 
hangers perfectly good economic and engineering devices 
for the transmission of power? Shall we close up (or 
fold up) or shall we continue the fight ? 

The brand-new product was modern group drive. 

The brand-new way of selling the product was through 
cooperative effort, something the industry had been hav- 
ing its nose rubbed in for a long, long time. 


, | \HIS is going to be the story of an old industry, 


Let’s Look at the Record 


Here was a nice old industry, well pleased with itself. 
Belts dated back to some early Egyptian who learned 
first to use the bow for drilling and later the leather 
thong without the bow. Samuel Slater had belts in his 
textile mill—the first in this country—or if they were 
not in it when he built it in 1790, early prints make it 
perfectly clear that he put them in not long after. Why, 
every plant had to have belts and pulleys and hangers 
and the whole host of other products that went with 
them. The only question was whose belts, whose pulleys, 
whose hangers would get the call. 

It was a comfortable feeling, this conviction that man- 
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An Old Industr¢* 


Cooperativ¢' 


Charles E. Brinley, President, 
Mechanical Power Engineering 


ufacturing industry had to have its products. Many an 
industry has known that feeling in the past and in the 
knowing has grown complacent in the good old-fash- 
ioned way. 

That is exactly what happened to the mechanical 
power transmission people. You can’t expect an industry 
that is a hundred years old to get all worked up when a 
newcomer comes along with a whole new philosophy of 
driving machines and talks about the advantages of pro- 
viding each machine with its own drive. 

Of course the newcomer that did the splashing in this 
particular puddle was the electric motor. Prior to 1885 
it had not been heard from. It was sheer effrontery to 
think it could horn in on a perfectly legitimate business 
with a full century of honest performance back of it. 


Old Stuff and Something New 


Belts and pulleys were old stuff, however. Individual 
drive was something new—and people like new things. 
So the new idea took hold and inside of fifteen years 
the electric motor manufacturers were doing 74 million 
dollars’ worth of business to the belt and pulley people’s 
even seven. 

Then things began to hum. In 1899 the value of prod- 
uct in all manufacturing industries was 11 billions of 
dollars. Twenty years later it had reached 62 billions; 
in 1927 it was 62.5 billions. 

Electric motors had meanwhile jumped to 82 millions 
in 1919, kept right on growing while the curve for gen- 
eral industry flattened out until total motor sales regis- 
tered 98.5 millions in 1927 dollars. 

Now look at the mechanical power transmission indus- 
try. It’s asad story. Ona par with electric motors in 
1899, its business went up to 40.5 millions in 1919 (less 
than half the rate of growth of the motor industry), and 
down—down, we said—to 27 millions in 1927. 

Do you wonder that the pulley manufacturer was be- 
ginning to ask the belt maker what they should do 
about it? 

It seems perfectly clear from the figures that the me- 
chanical power transmission industry was losing its battle 
with the new competitor from without its gates. 

True, an abortive attempt had been made to do some- 
thing. In 1925 the Power Transmission Association 
was formed, did a great deal of talking about doing 
something without any clear idea of what to do or how 
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What the Mechanical Power Transmission Industry 
has done, other industries can do 


to do it. The lesson of cooperation had not yet been 
learned, and up to that time it had occurred to nobody 
that the thing to do was sell a system and not its com- 
ponent parts. 

The necessity for group action became so apparent, 
however, in 1931 that an effort was made then to raise 
$55,000 for cooperative advertising, and it was more by 
good luck than good management that pledges failed by 
exactly $1,000 to reach the goal, because the association 
did not have a single new idea to sell. That, incidentally, 


_ was the end of the P.T.A. 


Meanwhile, two concerns in the industry—one a man- 
ufacturer of pulleys, the other of leather belts—had real- 
ized the need for engineering facts and, working inde- 
pendently, had set about getting them. Each made a 
number of surveys to determine whether the mechanical 
power transmission industry had any future or whether 
they’d better shut up shop. 

The trouble was, their findings were tagged with a 
manufacturer’s name and looked to the customer like 


nothing more than some diabolically clever way of selling 
so-and-so’s belts or pulleys or bearings. 

All this merely served the more to emphasize the need 
for unbiased engineering facts. 

So in 1932 an all-day conversation took place between 
the pulley manufacturer and the maker of belts. Each 
had accumulated enough information to convince himself 
that belts and pulleys and things had their place in the 
economic scheme. 

One of them remembered the old P.T.A., however, 
and suggested a new approach. No one, so far as he 
knew, had ever tried to sell power transmission on an 
engineering basis. No one had ever told people what 
they got in dollars and cents when they bought power 
transmission equipment. The industry, as an industry, 


‘had done a bad selling job and it was high time to do 


something constructive about it. 

The two therefore agreed to match dollars, made up a 
list of people in the industry who they thought were 
willing to spend a little money to find out where they 

were going, and finally got eight or 
nine of them to put up enough 
hundreds of dollars apiece to hire 





Do your Drives give maximum motion 


economy at minimum operating cost 2 


a competent engineer who could go 

out in industry and get the facts. 
Then and there the Mechanical 

Power Engineering Associates was 
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MODERN . GROUP DRIVE 


utmost Motion Economy 
Shafts Operating at Right Angles 
when necessary 





Applied to 4-Machine Groups arranged for 


born. 

The engineer made one survey, 
then another, then finished three or 
four. They were getting the facts 
—and the facts made them certain 
that there was a sound requirement 
for an engineered application of 
mechanical power transmission. 

From the very outset two basic 
policies have guided the activities of 
the associates. First of all, there 


A typical page out of one of 
MPEA’s best selling tools. The 
“red book” presents mechanical 
power transmission data in the 











graphic, price-tag way which gives 
salesmen who sell and plant op- 
erating men who buy a quick con- 
ception of “what it’s all about” 
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O No. 12 of a Series 
showing, Investment and Operating, Costs for Power 
O Transmission in a Modern Silk Mill 
The facts were obtained from a detailed study of the present Unit Drive 
system in this plant compared with the cost of a system using Modern Group 


Drives extensively. 


These costs are the actual findings of a Power Transmission engineer 
working with the manufacturer's own Plant Officials, Engineers and 
Accountants. 

Combination: Ameoant Saved 


Group and thre Group and 
Unit Drive Unit Drive Unit Drive "lovee, 


Total installation Cos: : sees $42,580.86 $65,502.26 $22,921.40 35% 
O Total Annual Operating Cost wee $29,520.53 $39,752.20 $10,231.67 26% 
Annual Operating Cost Includes: 
Fixed Charges—15% (including deprecia- 
tion, interest, taxes and insurance). - $6,387.12 $9,825.34 $3,438.22 
Annual Maintenance Cost . 868.50 1518.50 650.00 
Power Cost 22,264.91 28,408.36 6,143.45 
Tetal Connected Horsepower . a bd 717 
Power Factor : . . 354 S41 
’ NM 734% 


A breakdown ‘of these figures for Twisting, Winding, Quilling and Re- 
drawing, and the Weaving operations, is given in the study. 
As all evidence shows that there is no improvement in either quality or 
O quantity through the use of unit drive, the additional investment and oper- 
ating cost created through the use of a unit drive system is an avoidable 
waste. 


The Mechanical Power Engineering Associates 
O VICTOR A. HANSON, Research Engineer, 684 St. Marks Ave., Brooklyn, N. Y. 











page ed ante pee PRINTED IN 0. & & 
ANSO! FIRST EDITION 











THE MECHANICAL POWER ENGINEERING ASSOCIATES 




















O om 
yy et OO ee 
Cl4—S/ ; 
CO Ce ee a ir 
FO Bat Sater Ting — 
2 = 600 rE Ip ame Oat foe ees 
a = babeps ri £ Fenny ) a 3 -s0 Sp 
Spo orang 4 % . 
ie. ee >- ip, >-20hs 
ee pn Sa 5 a-ha, 1 -wolg 
O a = 5 Nd a rh pee 2 





bia7H Bt AS Ome hy aS ame a 4 
Race na ota e/ 
py ca re a alae 





ALFRED KULLMAN, Research Engineer, 89 Main Street, Worcester, Mass. 





Smartest MPEA idea is the club where salesmen and anyone else interested in mechanical power 
transmission get together once or twice a month and discuss such things as the case studies and 
work sheets illustrated. Today there are 56 clubs in this country, a few in Canada 


was to be no propaganda, nothing but facts. Second, it 
was to be a cooperative effort; the facts must be pre- 
sented in such a way that no one concern or group of 
concerns could use them to their own advantage and to 
the disadvantage of others. 

Here, to this industry at least, was a new kind of 
selling. Yet it was exactly the type of selling which its 
competitor had been using and making it like for 
some fifteen years. Instead of “Please buy my belts, 
mister,” or “How about tossing out those hangers, pal, 
and trying mine?’—which got it exactly nowhere—the 
mechanical power transmission industry was at last about 
to sell the right way to set up transmission equipment 
so that manufacturers who were interested in the most 
economical consumption of power in their plants would 
be sure to get it. At last it was making a conscious effort 
to sell its products on a cooperative basis—not pulleys 
or belts or bearings or shaftings or hangers as such, but 
modern group drive. 


Big Guns—Nobody to Shoot Them 


Here were high-powered weapons for the salesmen 
who could use them. Some could and did most effec- 
tively. The rank and file didn’t speak the language. In 
other words, there were big guns to shoot with and 
nobody to shoot them. In a general meeting of New 
England power transmission people, 150 men sat down 
in December of 1932 to see if they could figure out what 
to do. The MPEA was getting the facts. The next 
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thing was to use them. The answer lay in educating 
both the manufacturers’ and the dealers’ salesmen to be 
power transmission men and not just belt and pulley 
peddlers. The facts and their interpretation must be 
placed in the hands of everyone concerned with power 
transmission. 

So successful was that meeting that it was at once 
decided to hold others in other sections of the country. 

Two men set out from headquarters to run these meet- 
ings and somewhere on that trip the idea of setting up 
power transmission clubs was conceived. 

The idea caught hold and went over so big that by 
March, 1933, there were 30 clubs going. Now there are 
56 in this country, a few in Canada. 

The philosophy back of the club idea is absurdly sim- 
ple, and. the way it works is just too good to be true. 
Send a man his weekly lessons on power transmission— 
and like as not he begins to toss them in the general 
direction of the wastebasket just as soon as he gets to 
recognize the envelopes. Get him into a club, however, 
and then try to make him admit before his fellows that 
he doesn’t know the things he ought to know. The club 
automatically sets up a pressure which forces him in 
sheer self-defense to educate himself within the limits 
of his natural ability. 

So salesmen began to learn how to make use of 
“class-room” material that was being sent out. The 
local club is the only means of distributing it. To get 


it a man has to go to meeting or show good cause for 
staying away. 


(Continued on advertising page 74) 
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Since Our Employees Studied 
Motion Study— 


They have taken the waste effort out of many operations. 


HEN we became in- 
terested in the prac- 
tical application of 


motion economy, our man- 
agement concluded that in- 
stead of setting up a depart- 
ment of the highly special- 
ized laboratory type for mak- 
ing motion studies it would 
be better to get the foremen 
and employees interested in 
applying some of the methods 
themselves. This procedure, 
it was felt, would uncon- 
sciously break down some of 
the psychological barriers 
which naturally present them- 
selves when improvements 
are attempted. It was not ex- 
pected that they would be- 
come able to make detailed 
tiotion analyses. 

Considered from this angle, 
the problem became one of 
educating the employees. 
The first step was to select 
seven foremen from those 
departments where the 
ground seemed to be most 
fertile for the application of 
motion-study methods, and 
induce them to enroil, at 
company expense, in a mo- 
tion study course at the 
night school conducted by 
University of Wisconsin, 
Extension Division. The 
effect on the men who took 
this course convinced the 
management that continued 


Some of them are described here 


R. W. Whitmore 


Plant Manager, Allen-Bradley Company 
Milwaukee 





Figure 1. One of the results of classes in motion 
economy is this fixture designed for rapid inspection. 
Porcelain parts are checked for thickness (see part 
in jaws at left), for throat dimensions (block in 
center), for top recess dimensions (screw-mounted 
gage at top), for clearance of inside channel (light 
from lamp at back), for spacing of holes in bottom 
(pins at left). Formerly the operator had to pick 
up, position, and lay down each of these gages in turn 


a 
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educational work would be 
justified. It was therefore 
decided that arrangements 
should be made to have a 
ccurse of six lectures given 
at night in the plant recrea- 
tion room. 

The next question was 
whether this course should be 
limited to a group of some 60 
technical men, foremen, and 
sub-foremen or be opened 
to all employees. It was felt 
that, although the former 
group would without a doubt 
derive the greatest benefit 
from the course, even greater 
good could be gained by 
throwing the meetings open 
to ail employees. Notices 
were therefore posted, an- 
nouncing the first meeting 
and inviting all those to at- 
tend who might be interested. 
Out of 650 employees about 
300 came to the first meeting, 
and the attendance held up 
well throughout the entire 
series. About 10 per cent of 
the attendants were women. 

To help maintain interest 
and also to demonstrate the 
results: which could be ob- 
tained by applying motion 
economy, a number of motion 
pictures were taken in the 
plant and shown at the meet- 
ings. Rather obvious cases 
of poor motion economy 
were selected and filmed; 
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then the foreman or opera- 
tive was asked to improve the 
operation. After that it was 
again filmed to show what 
really big improvements 
cculd be made with only 
minor changes in the opera- 
tion or equipment. Taking 
movies in the plant during 
working hours also served as 
an effective means of giving 
publicity to the meetings, and 
also helped to get the idea 
across ts those employees 
who perhaps wouldn't be in- 
terested enough to come. 


Showmanship 


It was anticipated that the 
evening devoted to simulta- 
neous motion cycle charts and 
the Gilbreth symbois for mo- 
tion elements or therbligs 
would be the hardest for the 
average person to follow and 
might seem dry and uninter- 
esting. So, to lighten up the 
evening a bit of comic relief 
was introduced. Slow-mo- 
tion pictures of employees 
coming to work, and a bit of 
film taken at half-speed of 
some of the well-known em- 
ployees leaving in jig time 
created a good deal of merri- 
ment, especially as the super- 
intendent had been caught 
and included unawares. 

Throughout the lectures, 
the point was stressed that 
the purpose of motion study 
is not to get employees to 
work harder, but to organize 
things so that they can work 
more effectively and produce 
more with the same amount 
of effort—or at least produce 
the same amount with less 
effort. 

Another point stressed, to 
begin with at least, was the 
suggestion that employees 
try to find places where im- 
provements could be made 
without the addition or al- 
teration of existing equip- 
ment. It was pointed out 
that 90 per cent of the sav- 
ing can often be effected 
with the expenditure of only 
about 10 per cent of the 
effort. The difference be- 
tween efficiency and economy 
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Figure 2. With these small “go-no-go” gages 
mounted on the table, washer inspection becomes a 
two-handed instead of a one-handed operation. One 
hand is purposely idle here, so that the gages can 
be seen. Pieces are fed by openings in the bins. 
Chutes at the right permit drop delivery of good 
parts; the chutes in front of the operator take over- 
sized and undersized parts 





Figure 3. The gear segment attached to the head 
of this ordinary tapping drill press, and operated 
by a foot lever, relieves one hand and has nearly 
doubled the operator’s output. By a still further 
improvement, parts are fed by hand down a grooved 
slot, and as they reach position touch an electrical 
contact which automatically brings down the tap 


was effectively illustrated by 
taking as an example the 
problem of unloading a car 
of coal. The most efficient 
way would be to use an un- 
loading machine which would 
turn the entire car upside- 
down, but with only one car 
a week the old-fashioned 
hand shovel would be the 
most economical. 


Cases, Not Theories 


The talks were devoted as 
much as possible to the dis- 
cussion of actual cases rather 
than theories. Each film, 
before it was shown, was cut 
to include only one complete 
cycle of the operation. The 
ends of the films were then 
spliced together to form a 
loop, so that the operation 
could be shown over and 
over. A simple way to show 
the saving in time for one 
cycle was simply to show the 
empioyees in the audience the 
“hefore” and “after” loops 
so that they could compare 
the lengths. 

By the time this course 
had reached the third meet- 
ing, definite reactions began 
to show up in the shop. Both 
employees and foremen were 
finding jobs they wanted 
filmed. There were so many 
requests for additional jigs 


’ and fixtures that one mech- 


anic had to be added to work 
out the simpler ones which 
did not need to be designed. 
while an additional engineer 
had to be assigned to devote 
his entire time to the design 
of labor-saving devices. 

A few illustrations may 
serve to indicate the results. 
Figure 1 shows the fixture 
for a series of inspection 
operations. A special insula- 
tor was to be checked for 
thickness, width of throat. 
spacing of three sets of holes. 
and dimensions of a center 
slot or channel. This channel 
had also to be examined for 
adhering bits of porcelain 
which would prevent a good 
fit. With the old method, the 
operator had before her the 
various gages required. She 
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held the insulator in one 
hand, picked up, applied, and 
Jaid down the various gages 
with the other hand. The 
operation took so long that 
an attempt to make a film of 
it was given up because it 
would have been unwieldy. 
With the new fixture, de- 
signed by the foreman of the 
inspection department, the 
operator picks up an insu- 
lator, moves it past a first 
gage for width, then at right 
angles past a second test for 
length, then successively over 
the three double-pin center 
gages. The final motion 
brings the insulator to rest 
before the special light which 
forms the back of the fixture 
and which illuminates the 
translucent porcelain from 
below and shows up any im- 
perfection perfectly. This 
fixture reduced operation 
time to about one-third. 
Figure 2 shows another 
inspection operation. The 
operator picks up two bush- 


ings simultaneously, rapidly - 


applies one with one hand, 
the other with the other hand, 
to a pair of go-no-go gages 
Good pieces are dropped into 
the chute below ; oversize and 
undersize pieces go respec- 
tively into two chutes im- 
mediately in front of the 
operator. This operation also 
saved a substantial amount 
of time. 


Good, Then Better 


Figure 3 shows how a sen- 
sitive drill press was rede- 
signed for foot-controlled 
tapping of small brass ter- 
minals. A still further im- 
provement has lately been 
made; the parts to be tapped, 
as they are fed by hand down 
a grooved slot, touch an elec- 
trical contact when they 
reach position, and the tap 
is automatically brought 
down. Figure 4 gives the 
details of a convenient as- 
sembly fixture. Parts are 
fed from center and side 
hoppers; a slot in the rear 
center of the table holds bases 
io be assembled ; the forward 








Figure 4. A convenient assembly fixture. Parts are 
fed from center and side hoppers; slot in rear center 
of table holds bases of the piece to be assembled; 
forward slot is arranged for drop delivery 
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Suppose your business sud- 
denly got so good you had to 
hire 2,200 girls quick! 


That’s what actually happened 
last fall to a concern that 
makes incandescent lamps and 
radio tubes. 


Some job! 


But the people in the person- 
nel department had heard of 
dexterity tests. 


They used two that were ex- 
actly similar to the type of 
work the girls were being 
hired for. 


Result, quick and accurate se- 
lection of the right girls for 
the right jobs. 


Look for this “how it was 
done’”’ article in September. 
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slot is arranged for drop 
delivery. : 

The movie camera used 
was one of the 16 mm. size 
offered by the trade for ama- 
teur work. It was rented for 
the purpose from a_ local 
dealer at the time of the 
course, but since then one 
has been purchased. One of 
the foremen, with the aid of 
the time-study man, made 
good use of his past experi- 
ence with a camera, and it 
was remarkable what really 
excellent pictures they were 
able to make. The pictures 
were taken “on the job” 
without any special set-ups 
except that two photo-flood 
lights were used with suitable 
reflectors. 

A short time after the con- 
clusion of the course, a multi- 
graphed summary of the 
pertinent points covered was 
made up in folder form and 
presented to all the foremen 
and sub-foremen. Two or 
three weeks later, a letter 
was sent to these men asking 
them to make a note of any 
questions or suggestions 
which they might have per- 
taining to the course. The 
folders were later called in, 
and a supplement was added 
which consisted of a further 
discussion of the points re- 
ferred to by the questions 
returned. 

The management is con- 
vinced on the whole that the 
project, although it may not 
have been perfect in all its 
details, did a lot of good and 
will have a permanently bene- 
ficial effect on the workers. 


Plans for the Future 


It is planned that at some 
later date another meeting 
will be held, at which time 
more pictures will be shown 
to show further savings 
which have been brought 
about by the course. At 
some future time an entire 
course of a similar nature will 
probably be undertaken for 
an entirely new group, or al- 
tered so that it will be suit- 
able for the same group. 
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David Moffat Myers 


Consulting Engineer, New York 


of the steam turbine in central station practice the 

last twenty years has led many industrial execu- 
tives to believe that the turbine has completely outmoded 
its rival in industry as well. It is true that in factory 
plants the turbine is today the generally preferred and 
more economical unit, but this is by no means always so, 
for the reciprocating steam engine still has its rightful 
place in turning the wheels of industry and a place in 
which it is superior to the turbine. It certainly does not, 
however, belong in the modern central station. In indus- 
try the question is that of selection of the more eco- 
nomical of the two under the local conditions and 
requirements which govern each case. 

In general, the turbine has many advantages over its 
reciprocating cousin. It requires only a fraction of the 
floor space. The foundation cost and bulk are also greatly 
reduced, not only because of the lesser weight of the 
turbine and the generator, but also because of absence of 
reciprocating parts to introduce vibration. Turbine 
speeds are more adaptable to electric generator drives 
permitting smaller and less costly generators. The total 
‘ weight of turbine, generator, and foundation being a 
small part of that of an engine installation means a lower 
investment for the turbine job. Owing to the continuous 


Excerpt from the author’s forthcoming book on the economics 
of power generation and supply. 


, \HE RAPID improvement and universal adoption 
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flow of steam to the turbine, the steam and exhaust piping 
is of smaller size and less costly. And last, but by no 
means least, the engine requires a substantial supply of 
expensive cylinder oil, whereas the turbine has no piston 
and cylinder to be lubricated and saves this expense. 
An equally great advantage derived from elimination of 
cylinder oil is clean exhaust steam so that no oil sepa- 
rator is required and the troubles from oil impregnation 
of piping, radiation, and valves are all absent. 

In general, steam engine speeds permit many direct 
mechanical drives which cannot well be handled by the 
higher-speed turbine without some form of speed reduc- 
tion, with its added cost and friction; the steam engine 
provides easy and simple control of speed variation, 
highly desirable in many applications, such as the driv- 
ing of forced draft fans, ventilating and air-conditioning 
fans, stoker drives, or paper machines. 

To quote an extreme case, a locomotive with its direct 
steam engine drive is a fine example of variable speed 
and load. A turbine in such case would not have proper 
starting power (or torque) unless it were connected by 
means of a gear shift or by electric generator and motor. 

When operating non-condensing a good type of steam 
engine in the ordinary sizes will require less steam per 
horsepower-hour or per kilowatt-hour than a turbine. 
Consequently, where steam economy is the deciding fac- 
tor an engine would be the right selection under these 
steam conditions. For example, a factory unable to use 
all its exhaust steam for heating and process from a tur- 
bine could substitute an engine and reduce the steam 
and fuel consumption, possibly eliminating all waste of 
exhaust and showing enough economy to warrant the 
change. It’s always better, however, to consider the two 
types before laying out money on either, rather than 
afterward. 

When condensing operation is indicated, the addition 
of this feature increases the economy of the turbine far 
more than that of the engine. Straight condensing oper- 
ation would be chosen when there is no demand for 
heating or process steam to which exhaust steam could 
be applied. 

Engineering facts and costs relating to modern engines 
and turbines are such that, when condensing operation is 
required, a turbine installation will practically always be 
the more economical choice. 
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mjEngine, Steam Turbine— 


That’s like asking: 


‘Which is better, automobile or air- 


plane?” It all depends upon what you want to use it for 


Assuming we have to prescribe for a factory plant 
requiring power units well within medium standard 
engine sizes, where condensing operation may be out of 
the question and where at the same time it is necessary 
to reduce the steam consumption to a minimum, what 
kind of prime mover shall be recommended? Suppose 
also operating conditions are such that high boiler pres- 
sures are not to be considered, but that we can profitably 
use a substantial amount of low-pressure exhaust steam. 
Our study may often show that under these conditions 
turbine units will produce so much more exhaust than 
can be utilized that the added cost of installing engine 
units will save enough steam and fuel to pay out quickly. 

The next step is to determine which type of engine 
to adopt. There are five general classifications of steam 
engines, the cost of each increasing as its steam con- 
sumption or water rate goes down. These five types 
are enumerated below in the general order of their effi- 
ciency. Selection from among them depends upon which 
will show the greatest return on the investment, which 
in turn depends upon the steam balance of the plant con- 
sidered and the cost of fuel. Beyond a certain refine- 
ment of engine, while more money spent on a finer type 
will save steam, the return on the additional investment 
will not warrant its cost. The engineering cost analysis 


determines what this point is. 
(Continued on advertising page 52) 
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The Seven Kinds of Turbines 


Figure i~ Non condensing or 
back pressure 
turbine 


Figure 2- Straight 
condensing 





























Figure 3- Bleeder or 
extraction 


condensing Figure 4- Bleeder or extraction 


non condensing 


multiple bleeding 


























Figure 5- Mixed pressure 


condensing Figure 6-Mixeod pressure 
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condensing 
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Figure 7- 
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There Is an Economic Right 
Price for Every Product 





SELLING COST IN PER CENT OF NET SALES 
34 Manufacturers, Paper Industry, 1929 


Np 


Selling Cost Per Cent of Net Sales 


5 10 15 20 25 
Concern Number 


FIGURE 5 








Cost of Distributing 
must be at least equal 
to the Cost of Prog- 


ress plus Income Tax 


W. L. Churchill 


Vice-President 
John R. Hall Corporation 
New York 


30 34 








[Having established the principles of the Economic 
Right Price, and assembled the elements of “Service 
Cost’ and “Cost of Progress’ (June and July articles), 
the element “Cost of Distribution” is now added to the 


price structure, and its relation to Profit and lack of 


Profit in operation is discussed. —Ed. | 


Cost of Distribution 


E are now ready to take the next step in figur- 

\\ ing the Economic Right Price—the Cost of Dis- 

tribution. First consider the ideas of a typical 

group of manufacturers on the cost of selling, as indi- 

cated by Figure 5, in which it is shown that the selling 

cost in 34 companies manufacturing paper or paper 

products varied from less than 1 per cent to more than 
14 per cent of net sales. 

I have already said that many manufacturers are 
averse to making adequate selling efforts. The ideal 
from their standpoint is to supply outlets automatically 
at a sales expense of practically zero. Such people 
utterly fail to realize that it takes effort to move goods 
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ECONOMIC RIGHT PRICE STRUCTURE 
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just as it takes effort to move a train; and in the long 
run the results secured are exactly in proportion to the 
amount of useful effort expended. 

Many manufacturers are able to sell without much 
effort because of price concessions, inside influence, or 
clever bargaining; but such sinecures never last. The 
occupants of these easy berths, sooner or later, find 
themselves dumped out in the cold, hard world, where 
they have to hustle for business if they hope to get it. 
You cannot continue to get something for nothing. If 
you want sales, you have to pay for them. 


Cost of Distribution—How Much? 


I have worked over the Cost of Distribution for 30 
years. I have studied companies with every variety of 
sales organization and budget, and from the data thus 
obtained, plus comparisons with hundreds of firms who 
do sell successfully and continuously, I have become 
convinced that the cost of distributing a product to other 
manufacturers or to retailers must be at least equal to 
the Cost of Progress plus Income Tax. In other words, 
the Economic Right Price to the retailer of a product 
having a service cost of $1 should not be less than the 
following sum: 


a $1.00 
Cost of Progress ................... 1.00 
ee a er rr eee 124 
Cost of Distribution to retailer ..... . 124 


Economic Right Price.......... 
cost of materials at time of shipment. 
The cost of distribution to other manufacturers or re- 


tailers applies whether a manufacturer sells direct or 















































ACTUAL RESULTS OF RIGHT PRICING TECHNIQUE 
REFLECTED IN NET EARNINGS 
500,000 
Pricing Fallacies Corrected --- Sept 1925 
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through a jobber. In the latter case, as I indicate on 
the diagram, Figure 6, the manufacturer’s cost is half 
the total and the jobber’s discount the other half. 
Actually, very few manufacturers spend as much as 
they should on distribution. What is the result? They 
are compelled to take prices on the average that are 
below the Economic Right Price, and make up for the 
difference by cutting wages, passing dividends, default- 
ing on loans, and otherwise decreasing the purchasing 
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power of society as a whole and doing their best to reduce 
our standards of living. 

On the other hand, manufacturers who do spend this 
definite amount—or more—intelligently on distribution, 
including sales, advertising, and other proper forms of 
promotion, and include it in their prices, can invariably 
get an adequate reward for services rendered and thereby 
play their part in creating national prosperity. 


Higher Prices and Added Sales Effort 


To come back to our Economic Right Price. This 
price represents the economic price base, the minimum 
price that should be charged for the product for which 
it is calculated. In some cases, as with a patented article 
where a large development expense must be quickly 
amortized, a higher price may be justified; but in such 
cases it can be put down as a general rule that, to secure 
proportionately higher prices, proportionately greater 
sales effort must also be made. 

What is the price to the consumer? 

I shall not go into the details of dealer mark-up, or 
show how ordinary practice results in the pyramiding 
of the cost of materials so that most high-quality goods 
are far beyond the reach of the average buyer. Let me 
simply state in passing that the retailer’s mark-up should 
equal the Cost of Progress plus Income Tax, so that our 
product which sold at $3.25 plus cost of materials should 
be sold by him at $4.374 plus cost of materials. 

Almost invariably, when the method described here 
is used properly to price a line, some items will be found 
to have been priced too high and some too low. 

Prices previously too high present no problems. Bar- 
ring exceptional cases, it can usually be shown that to 
charge the Economic Right Price will increase volume, 
with a gain in profits. 

When prices are too low, usually it can be shown 
that sales effort is too small. By extending sales man- 
power, territory, and media, the proper prices can 
usually be secured. Volume may fall off, but Profit 
will rise—which will distress those executives who are 
obsessed with the idea that volume is everything, but 
will please everybody else. Of course, the full increase 
in price need not be made at once, but it should be at 
least an objective to be reached as soon as possible. 

Some products, in their present form, cannot be sold 
at an increased price, but can if improved in some par- 
ticular. Other cases require a change in outlets, as 
from 10-cent stores to department stores. 

Items which can be sold only at a loss can be dropped, 
or, if they are absolutely essential to round out a line, 
the losses involved should be frankly allocated to the 
selling costs of the articles which they help to sell. This 
practice often alters the view of the sales department 
as to the need for the article or the impossibility of sell- 
ing it at the proper price. 


Pricing for Lines 


So far, I have cited only individual items, and have 
endeavored to indicate that each item should be so priced 
that it will carry its full share of the Cost of Progress 
and distribution expense. Figure 7 shows how this sys- 
tem of pricing worked out for one company as a whole. 
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Deficitless Operation 


“Service Income” of a company and the distribution 
of this income at operation under various percentages 
of capacity are represented by Figure 8. It assumes 
that the income is derived from Economic Right Prices, 
calculated at normal capacity (66% per cent in this case), 
and that neither these prices nor the amount of selling 
effort is varied regardless of the increase or decrease in 
business. This chart shows that when business increases 
above normal the surplus grows, giving more and more 
for extra dividends to capital, labor, and management. 

With business at 60 per cent capacity, extra dividends 
cease; at 50 per cent, dividends on the common stock are 
passed; at 45 per cent, dividends on the preferred stock 
go; then follow reserve accumulations, research and de- 
velopment activities; at 35, sales expense is reduced. 

But the company. as a whole will operate without a 
deficit and without cutting the pay of its workers until 
business almost entirely ceases. 


Operation with Distribution Costs 50 Per Cent Too Low 


Now let us see what will happen if the prices are below 
normal due to the fact that the distribution expense is 
only half what it should be. See Figure 9. On this 
basis we observe that normal profits, which include extra 
dividends, do not appear until a capacity of 98 per cent 
is reached, while the common stock fails to pay dividends 
when the production is at 66% per cent, and all other pay- 
ments and activities are suppressed at capacities corre- 
spondingly higher than is the case with proper prices. 


Operation with Distribution Costs 75 Per Cent Too Low 


By examination of Figure 10 we see that if the prices 
are calculated on a distributing cost that is 25 per cent 
of what it ought to be, normal profits can be secured 
only when the plant is being run at 155 per cent ca- 
pacity, dividends cannot be paid on the common stock at 
capacities below 100 per cent, and dividends on the pre- 
ferred stock will not be paid at capacities below 66% per 
cent—all of which means that the stockholders will get 
very little out of this company no matter how long it re- 
mains in operation. 

In other words, the investors in any business that 
prices its products below the Economic Right Prices are 
simply out of luck. 

If all manufacturers realized the important fact that 
the cost of their intelligently directed sales efforts, in- 
cluding advertising and other effective forms of promo- 
tion, should at least be equal to their service costs, and 
included it in their prices, their own major problem of 
profitless operation would be solved for them, and, be- 
cause of the extra man-power needed, the unemployment 
situation would be vastly improved. 

I estimated in 1929 that at least four million additional 
men would have been needed if all manufacturers were 
to carry out an adequate sales program at that time; and 
I firmly believe it is through increased selling efforts, 
with the support of proper advertising, merchandising, 
and other promotional activities, that we shall both 
effectively stimulate business and immediately add greatly 
to the buying power of the public. 














apple pie, but Shane, sitting with three other men 

in a corner of the sunny dining room, glared at 
the golden-brown wedge on his plate and pushed it 
away. 
Clark, who was short and bald, stared at him over 
his glasses. ‘“What’s wrong, Shane?’ he asked. 
“Thought you liked pie. Is the Government on your 
chest again?” Clark was always thinking about the 
Government. He was always wanting it to do some- 
thing, and when it did, cursed it for interfering. 

Shane shook his head. “Not this time.” He looked 
out at the harbor, blue and flat far below the window, 
with the Goddess of Liberty standing solemnly on her 
distant island. Then he turned to the others and 
shrugged his shoulder. ‘Everything’s wrong,” he said, 
looking at the man beside him. “You know me, Bent 
—I’m not a man for trouble. . . .” 

Bent grinned and winked at the fourth man, a Scot 
named Gordon, an out-of-town friend who was lunching 
with them for the first time. 

“Shane thinks he’s meek as Moses,” he said. “As a 
matter of fact, he wouldn’t be happy if he wasn’t in a 
mess. What is it today, Shane?” 


M4 \HE CLUB was noted for the excellence of its 


Mothers-in-Law and Agitators 


Shane lit a cigar and chewed on it. “Every damn 
thing in the world. Just to mention two—my mother- 
in-law is coming: to live with us, and the men at the 
plant are ready to strike. Mothers-in-law and agitators 
—if that isn’t enough for any man!” 

Gordon, the newcomer, leaned forward. He was a 
wiry, reddish man, a man who looked as though he, too, 
had met trouble but was now happily free from it. 

“That doesn’t sound like two kinds of trouble,” he 
said. “It sounds like two varieties of the same trouble.” 

Clark took off his. glasses and leaned back in his chair. 
“Are you trying to pull a joke—strikes and mothers-in- 
law? I suppose you mean...” 

“T mean exactly what I say. Why is your wife’s 
mother coming to live with you?” He turned to Shane. 

“Because she hasn’t enough money to live anywhere 
else. I’ve got to provide for her—and I’m already pay- 
ing the bills for a dozen relatives of my own. And now 
these damn agitators starting trouble. . . .” 

“It’s my experience,” said Gordon slowly, “that agita- 
tors don’t have much luck unless the men they’re work- 
ing on have something to complain about. In other 
words, agitators have to have something to agitate. Is 
this the first time you’ve been threatened with a strike?” 

Bent, who was large and placid, laughed. “He’s got 
you there, Shane! You’ve had nothing else but for 
years.” 

Shane bristled. ‘“That’s the truth—and if this strike 
goes through you'll have one too! And you, Clark, you 
didn’t need to look so pious. The men are on the war- 
path. You know about it, too, Gordon, I’ll bet a dollar.” 

“Not any more, I don’t,” said Gordon. He finished 
his pie and leaned back in his chair. “We used to have 
trouble ten years ago, but since then . . .” 

Shane half leaped from his chair. “Do you mean 
to tell me that you haven’t had any trouble for ten years 
—through all this depression ?” 
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Speaking 


of Pensions— 





Shane glared 

Clark stared 
Bent grinned 
while Gordon 


talked about 


OLD AGE 
SECURITY 


[An increase in rates becomes effective Sep- 
tember 1. Applications must be in and pre- 
liminaries completed before that date to 
escape this increase—THE AvuTHOR] 


Gordon nodded ; Shane snorted over his cigar. 

“I might have known it, telling me that my mother- 
in-law and a strike at the plant are the same thing. You’re 
one of those damned optimists. . - .” : 

“Oh, no I’m not,” Gordon grinned. “I’m a Scot, and 
you'll never find a Scot looking on the brighter side of 
things. We had a big strike ten years ago, and when 
the smoke cleared away we took stock. Since then 
we’ve had no trouble. Now your mother-in-law. .. .” 

“T don’t give a hang about Shane’s mother-in-law,” 
interrupted Clark. He put on his glasses and inspected 
Gordon through them. “I want to know what your 
recipe is for avoiding trouble.” 

Bent laughed. “You're in for it now, Clark. Gordon 
likes nothing better than to expound his theories. The 
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hell of it is, they work. He’s even got me interested.” ' 

Gordon grinned. 

“Tt’s like this,” he said. “My plant’s up-state, and 
we have about 600 men working: for us. We used to 
talk a lot about how well we treated our employees— 
good wages, pension plan, and all that—but we had 
trouble just the same. It was true up to a point. We 
did pay good wages, but there were strings tied to some 
of the other things. The pension plan, for instance— 
it was window dressing, that was all. It was non-con- 
tributory. .. .” 

“What's that?” snarled Shane. 

“Paid for by the Company. The men put nothing in 
and had no responsibility.” 

“T don’t see why they should kick about that.” 
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“Theoretically, they shouldn’t. But the men had no 
guarantee they'd ever get that pension, you see, and in 


- the old days the Company saw to it that a good many 


of them didn’t get it. You know what I mean—they’d 
fire a man who’d worked for them for 30 years just 
about the time he was ready to retire on a pension. We 
weren't the only ones who did it.” 

“One for you again, Shane,” said Bent. 

Shane turned crimson and looked as though he was 
ready to throw his cigar at Gordon’s face. “Well?” 
he snapped. “I don’t see what this has to do with my 
mother-in-law.” 

“Tt has a lot more to do with her than you think,” 
went on Gordon. “After the big strike we got to talk- 
ing things over with some of the men, and reformed. 
That’s all—we scrapped the pension plan.” 

“Scrapped it?” said Clark. He stared at Gordon, 
his glasses shining. 

“That’s what I said. Scrapped it and put in another. 
A funded plan on an actuarial basis. Of course, it 
meant reducing wages a little, but it’s been worth it.” 

Clark leaned forward. “Do you mean to tell me that 
you reduced wages and avoided labor trouble?” 

“Oh, we didn’t reduce what we pay the men. They 
themselves reduced what they receive. In other words, 
a certain percentage of their wages goes into this pension 
fund, and we pay in a certain percentage. They don’t 
get so much each week in their pay envelopes, but the 
money goes into the fund and when they retire they get 
it back in a pension for the rest of their lives. We guar- 
antee them security—and I tell you, they appreciate it. 
We had to cut wages when the depression came along, 
but the pension plan has kept right up.” 

“How do they know they’ll get their pensions?” asked 
Bent. “What if the company goes bankrupt, or is 
taken over by a merger? What then?” 


In Trust 


“We don’t have anything to do with the handling of 
the fund,” said Gordon. ‘You see, it’s in the hands of 
an insurance company. It’s not our party—we haven't 
any more to do with their money than we have to do with 
your insurance, Shane. If the company goes bust, the 
money in the fund won’t be affected—it is in trust under 
the pension plan and we aren’t handling it. You insure 
your life in a good company; we insure the old age of 
our workers in a good company. If they leave, or get 
fired, the money that has been deducted from their wages 
is returned to them, plus interest; if they stay to the 
retirement age—it’s 65 with us—they know they'll have 
enough to live on, fairly comfortably too, for the rest 
of their lives. They’re not dependent on their children, 
and that means while those children are growing up they 
can educate them better. It also means that they spend 
more on certain luxuries. In other words, it raises their 
purchasing power, and any schoolboy will tell you the 
big cause of depression is the cutting off of purchasing 
power.” 

“Sounds to me like one of those ciazy government 
schemes,” said Clark. “Old age pensions, the dole. . . .” 

“It’s what the government will do if the individual 
employers don’t do it first, I agree,” Gordon told him. 

(Continued on advertising page 44) 





357 

















You want to know 


and the editors will be glad to tell you 


more about the things mentioned on this page 


®FOR MOST TYPES of iron and 
steel surfaces, a new _ rust-resisting 
treatment. Some powder, some sol- 
vent, some water—a brief immersion— 
a quick rinse—and there you are. 


® REGULATOR, just out, provides 
automatic register control of high-speed 
cutting of paper, cellophane, and similar 
materials in accordance with printed 
matter. 


® HERE’S PROOF, announces a fact- 
packed booklet, that power-factor im- 
provement reduces power costs. How 
capacitors save. 


® FOOD PEOPLE expect a new silver 
process to solve some of their steriliza- 
tion problems. 


®IMPROVED MACHINERY seals 
milk bottles with a waterproof cello- 
phane at the rate of 80 a minute. 


® FELT-BONDED METAL—a sheet 
of metal with a layer of felt on one or 
both sides—can be shaped and bent 
without “un-bonding.” Sound-deaden- 
ing is its likeliest use. 


© SEEMS there’s a stiff processing tax 
on narrow gummed paper tape. With 
a device recently developed you can 
buy tax-free wider widths, slit them 
into narrower widths as needed. 


® SYNTHETIC RUBBER — you’ve 
heard about the automobile tires made 
out of it—is more resistant than natural 
rubber to the swelling action of gaso- 
line, kerosene, and other solvents. 


@ PLUG IN anywhere you like in the 
continuous outlet strip, a metal band 
that runs along the top of the baseboard. 


® METAL DETECTORS come in 
handy in case you’re anxious to keep 
foreign metallic particles out of your 
product. 


® COTTON is sampled in 20 minutes 
with a new machine that extracts dust 
and rubbish and discloses percentage of 
usable fiber. 


®IF WHAT YOU WANT in your 
varnish is elasticity, a film of varnish 
made from a synthetic resin was applied 
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to a specially prepared surface, dried 
and stripped off. Even after crumpling 
and smoothing out again, it was un- 
broken and untorn. 


®©A MANUFACTURER of laminated 
resins has a new book which contains 
actual samples of the material. 


© STEEL PANS with hopper fronts 
can be stacked one on top of another, 
yet contents are always visible, always 
available. 


®SCOOP-SHAPED BLADES on 
those new ventilating fans handle more 
air with less power, take smaller motors 
which can be spring-suspended — for 
quieter operation. 


® FUSE PULLER, new, is made like 
a pair of pliers with test pins and a test 
light in the handles. 


® NEW INTERLOCKING self-fram- 
ing method of steel construction elimi- 
nates rafters, studs, and joists. Build- 
ings may be taken apart and moved. 


© SODIUM VAPOR lamps, tried for 
highway lighting and found successful, 
have beefi installed in two factory yards. 


® FOUNDATION for inventors fills 
gap between inventor, Patent Office, 
and ultimate market, is clearing house 
for problems and source of information 
on sound business aspects of invention. 


Eight operations 
in ordinary filing 
and finding suc- 
cumb to motion 
economy  princi- 
ples, become four 
in the ‘“mecha- 
nized” file. Look 
at that swing 
front—it provides 
working space, 
permits drawer to 


be filled full 
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® CHLORINATED RUBBER protec- 
tive coating base is especially effective 
in resisting alkalis and acids. 


® FIELD STUDIES to learn effects 
of air conditioning on workers and 
products have been rarely made. So a 
booklet issued by a municipal electric 
company is worth seeing. 


®FOR THOSE INTERESTED in 
job stabilization there’s a recently pub- 
lished job analysis of manufacturing 
plants in Minnesota. 


®DO YOU USE any of that material 
that has a thin surface of stainless steel 
on a foundation of mild steel? Then 
you want a new manual that describes 
welding and fabricating processes. 


® COLOR ANALYZER gives numeri- 
cal values for all three attributes of 
color —hue, brilliance, saturation — 
matches fast, doesn’t cost so much. 


® ORGANIZATIONS | successful in 
setting up scientific control of payroll 
in the wage-earner classification have 
felt need of similar control for salaried 
position. A new _ report—“Salary 
Standardization and Administration’”— 
is helpful. 


® SMALL PLANTS may get inspira- 
tion from a four-page bulletin, “Why 
You Should Buy From the Little 
Fellow.” 


®GAS MASK, canister type, has a 
gadget that permits men to talk if they 
like. 


@ STAINLESS STEEL containers re- 
cently passed a New York restaurant’s 
mayonnaise test (mayonnaise is highly 
corrosive) with flying colors. 


® NEATEST merchandising trick of 
the month is the molded plastic holder 
supplied by a cigar manufacturer with 
each cigar. It has an absorbent filter, 


enables smoker to go right on to the 
last half inch. 






























MANAGEMENT 


SHORTS 


Lightning Calculator Gives Overhead Cost Data Quickly 


W. Burr BENNETT, Honesdale, Pa. 


The silk throwing industry is operat- 
ing under a code which prohibits the 
selling of this throwing service at less 
than cost. Costs are determined by a 
uniform method of accounting which 
requires the setting up of overhead as 
a cost per pound—obtained by multiply- 
ing the overhead cost per spindle-hour 
by the number of spindle-hours re- 
quired to produce a pound of silk. 

Necessary data are obtained by re- 
cording the production in ounces of a 
given number of spindles in a certain 
elapsed time. The product of hours 
and spindles divided by ounces gives 
the production in ounces per spindle- 
hour. The answer divided by 16 gives 
the spindle-hours required to produce a 
pound of silk, and this figure multiplied 
by the number of pounds on one lot 
order will give the spindle-hours re- 
quired to produce this order for any 
given operation. 

In order to make rapid approximate 
calculations of these values, I have de- 
vised a calculator that consists of five 
logarithmic scales about 153 inches 
long mounted on well-seasoned basswood 
strips with nitrocellulose cement. These 
scales are shown as A, B, C, D, and E. 
The scales slide in a balsa-wood frame 
which is faced with a transparent cellu- 
loid sheet. The thumb or finger pressed 
on the surface of the celluloid will hold 
one or more scales in place with ease. 
An aluminum slide moves freely over 
the entire surface and aids in reading 
from one scale to another. 

The rule is used in the conventional 
slide-rule way. A and B are set to mul- 


tiply hours and spindles, and C is set to’ 


divide the result of multiplying as 
shown on B. The figure shown on C 
is then divided by 16 on D to get the 
number of spindle-hours required to 
produce a pound. This figure is mul- 
tiplied by E to get the total spindle- 
hours required to produce a given lot. 

It is of course necessary to keep track 
of decimal points in the usual way. The 
calculator is light and very easy to 
handle, and although it does not pro- 
vide mathematical accuracy, especially 
for the final cost figures, it is of great 
help in making quick calculations in 
these cost surveys. 
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Mr. Bennett's contribution has 
been awarded the $10 payment 
offered by the editors for the 
best Management Short sub- 
mitted during the past month 











Green appears to be the 
unanimous choice of British manufac- 
turers who think color in the plant en- 
courages cleanliness, improves quality. 
Weavers in a Lancashire mill are wear- 
ing. green uniforms; machines in a 
Coventry motor plant are painted a soft 
shade of green. 

Eaton Paper Company, Pitts- 
field, Mass., generates most of its own 
power from a reciprocating engine, 
using the exhaust steam for heating pur- 
poses. Therefore it purchases very 
little power in winter and has had to pay 
the high monthly demand recorded dur- 
ing summer months. A survey indi- 
cated that a 60-kva. capacitor would 
save about $400 annually. And it does, 
thereby earning 76 per cent on a $525 
investment. 

Need a longer lathe? A con- 
cern we know did. It turned two lathes 
with 6-ft. beds into one by removing 
the headstock from one, tailstock from 
the other, thereby making it possible to 
handle some 8-ft. rollers that had to be 
machined. 

Special conveying equipment 
installed in a shoe factory carries shoes 
in front of operators’ benches where 
successive steps in the production of 
footwear are carried out. A recirculat- 
ing feature takes care of shoes that are 
missed on the first trip. 


Sometimes when welding two 
pieces of metal, you have to hold them 
together at awkward angles. A Cleve- 
land concern has therefore built two 
tables that can be tilted or rotated into 
almost any position. Appropriately 
enough, they are of all-welded con- 
struction. 

Bananas are usually delivered 
green and ripened when and as they - 
will on the dealer’s premises. A better 
way is to control the ripening process. 
The Meloripe Fruit Company of Bos- 
ton has 28 air-conditioned rooms which 
enable it to regulate ripening speeds 
and thus meet varying demands for the 
product. 

Bendix Aviation Corporation, 
South Bend, Ind., has no “vice-president 
in charge of whistle blowing.” A syn- 
chronous clock drives a tape on which is 
recorded the week’s whistle schedule. 
Contact made by the movement of the 
tape closes the circuit of a motor-driven 
device which, obligingly enough, does 
whatever cord pulling is needed. 


The Meriam Company, Cleve- 
land, gives office and plant force a 
10-min. breathing spell in the middle of 
the forenoon, gives each employee a 
free bottle of milk. Workers like it, 
do more work. 
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Factory Management 
and Maintenance 


A consolidation of Factory and Industrial Management 
and Maintenance Engineering 


L. C. MORROW, Editor 


AUGUST, 1934 


Skilled Men 


T MAY sound fantastic, with millions of 
idle men, to talk of a labor shortage. Yet 
there is a real possibility of a severe shortage 
of skilled men in the next two years—for some 
firms, even in the next six months. 

Very few of the unemployed can any longer 
be classified as skilled. There are youngsters 
who have never worked, men whose trades are 
gone and who must learn new ones, men who 
will never work again. 

The employer who relies on taking back his 
old employees will find, by the time he is ready 
for them, that a large fraction, including the 
best, are working elsewhere, and that, of those 
available, only a few can resume their old jobs 
without retraining. 

In a large part of industry, training is still 
accidental or amateur. One of the larger possi- 
bilities for production with a low waste factor 
lies in the improvement, both in output and 
morale, that comes with expertness. 

Factory executives will be well advised to 
give thought, during the summer lull, to the 
questions of how to get the labor likely to be 
needed in the next few months and how to 
realize the full possibilities for increasing the 
average competence of those now employed. 
One method, used successfully before the de- 
pression and due to be revived very soon, is 
that of offering, without promise but with the 
implied hope of promotion, a training course 
to develop “reserve officers,” available and 
competent when need arises to act as super- 
visors and foremen. 








Older Worker 


cs OUNG people appear to be more. active 
but for dependable production give me 
the older worker.’ This is the gist of the opin- 
ion of an employer who, before the depression, 
leaned strongly the other way. He is con- 
vinced that youths are more self-centered, more 
subject to preoccupation with outside interests, 
than the men and women who have been 
through the first experience of adult life—also 
that the older person is likely to be more ex- 
perienced, to have developed greater skill, and 
to have formed better habits of work. 
Another employer has observed that older 
employees can be picked with greater assurance 
because the faults of the individual become 
more obvious as he grows older. Selfishness, 
flightiness of attention, instability, indifference, 
and an empty mind are not less common in 
young people than in those of middle age, but 
we notice them less because they are marked by 
the hopes and charm of youth. 
A discriminating employer will look at per- 
sonal characteristics as well as at age. 


Loans to Industry 
ANUFACTURERS of capital goods can 


get some, though slight, encouragement 
from the Direct-Loans-to-Industry Act. By 
and large only a small part of the 580 millions 
will go for new equipment. 

Both the Federal Reserve System and the 
RFC will make the loans. Conditions set forth 
by the two organizations or imposed by the law 
are approximately the same. 

Adequate security must be provided; the ap- 
plicant must be solvent; applicant must show 
that credit is not available through usual chan- 
nels at prevailing interest rates; continued or 
increased employment of labor must be shown; 
the amount of the loan must not exceed $500,- 
000 and the term must not exceed five years; 
applicant must have been in business prior to 
January 1, 1934. 

Before any loan is made, a program of pay- 
ments will be drawn up. Interest is to be at 
the prevailing bank rate. 

Loans may not be used for financing con- 
sumer purchases or installment sales. They 
may not be used to finance exports or imports. 
They are not to- be used for development and 
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promotional purposes, or for expansion into 
new fields of endeavor. They will not be made 
unless economic need for the product is shown. 
No loan will be made to a concern which has 
not been in operation for a substantial period. 

The principal purpose of these loans will be 
to supply working capital, such as for the pay- 
ment of labor and the purchase of material. 
No loans will be made to supply fixed capital. 
Exceptions will be made, however, when re- 
placements of machinery or equipment are es- 
sential to effective operation, but such expendi- 
tures must not exceed a “‘small portion” of the 
entire loan. 

Officials in Washington believe that one of 
the results of the direct loan act will be to stim- 
ulate both banks and private lenders to make 
loans. If that turns out to be the case, industry 
as a whole, and therefore the capital goods 
manufacturers, will benefit. 

Any plant needing working capital should 
consider the possibility of getting it under the 
act. The first step is to apply to the nearest 
regional loan agency of the RFC or to the 
nearest Federal Reserve bank. The law itself 
and the statements of limiting conditions are 
concise; they should be studied carefully before 
actual application for a loan is made. 


Revise Labor Cost Figures 


HERE is much need for revision of labor 

cost figures. Piece rate and standard time 
data in many factories are based on studies 
made under conditions differing in vital respects 
from those prevailing today. Any study made 
during the last three years is suspect, for the 
steady decline in production during that period 
produced, on the part of both management and 
men, an attitude of nursing the job to make it 
last. 

Other variables must be considered, such as 
the shorter hours resulting from codes, and the 
putting into use of new machinery, or the many 
improvements and rearrangements that were 
studied out during the dull days and laid aside 
for future application. In many instances ex- 
perienced men on whom the studies were made 
are gone, and will shortly have to be replaced 
by beginners. 

The accumulation of such factors is likely 
to influence time and cost standards in unpre- 
dictable ways. Careful spot checks should be 


-lectual and abstract activities. 


made at least over a sufficient number of jobs 
to indicate whether changes justify further 
studies, or to develop a correcting factor. Esti- 
mates and bids made on the basis of figures not 
so corrected are likely to be deceiving. 

Such studies may very well be combined with 
an experimental application of motion study 
technique. _ For factories which have done 
nothing in this field, experience seems to indi- 
cate that a thorough study of motions by 
trained men may almost revolutionize labor 
costs. 


Support Industrial Training 


N THE current campaign to curtail the 

costs of schools for our children, industrial 
training courses are being attacked. It is said 
that equipment is obsolete, that the schools are 
not in touch with local industry, and that they 
limit the child’s freedom of choice of an occu- 
pation. 

Some of these objections arise from a mis- 
conception of purpose. While a knowledge of 
printing, for example, is useful to a lad who 
is going to be a printer, it is almost equally 
useful to the future office and mental worker 
who might not otherwise acquire the discipline 
and the appreciation of good workmanship. It 
also educates future buyers in an appreciation 
of quality. 

If industrial training courses are removed 
from the curriculum of any school, it is likely 
to be because they have no defenders. Many 
manufacturers are quite in ignorance of what 
is being done in this direction in their communi- 
ties. One sympathethic and qualified repre- 
sentative of each important factory in a com- 
munity could be of immense help in making the 
industrial program a good investment for the 
community. 

A valid criticism of our American educa- 
tional effort is its frequent superficiality, its 
failure as a discipline. Not all children are 
equipped for or attracted by the purely intel- 
The industrial 
training course at its best offers for such youths 
an effective and appealing discipline in work- 
manship. It trains future workers. Equally 
important, it trains future buyers. For all these 
reasons it deserves, or shouldbe made to de- 
serve, the support of industry at this time, when 
its continuity is threatened. 

















What Size 
Electric 
Heaters? 


R. M. Cherry 


Industrial Engineering Department 
General Electric Company 
Schenectady, N.Y. 


EAT is required in a great many different kinds 

of machines and processes. In some cases it is 

required in large amounts and performs the prime 
function of the machine or process. Such applications 
are fairly well understood and the heat requirements can 
readily be calculated. 

That is not true in other applications where heat is 
required in relatively small amounts so that the heating 
units may be small and a seemingly insignificant part of 
a complicated and expensive machine. 

In this and a succeeding article several typical appli- 
cations of small heating units will be discussed and some 
data and rules given for quick estimation of the heat 
required. When the amount of heat required for a given 
application is known selection of the type and rating of 
heating units and the proper control equipment is not 
difficult. 

In general, the amount of heat required is the sum of 
that absorbed by the material being treated, plus the 
losses from the equipment. For example, the heat re- 
quired by a sulphuric acid pickling bath for steel strip 
is the amount absorbed by the steel in passing through 
the bath, plus the losses from the surface of the bath 
and the walls of the tank. 

To calculate the heat absorbed by any material, it is 
necessary to know the weight in pounds of the material 
to be heated, its specific heat*, and the temperature rise 
in degrees Fahrenheit. Or, 

Heat absorbed in kilowatt-hours = (Lb. & Spec. 
Heat X Temp. Rise in Deg. F.) ~ 3,412. 

* The specific heat of a substance is the ratio of the heat re- 
quired to raise the temperature of a unit weight of the substance 
1 degree to the heat required to raise the temperature of a unit 
weight of water 1 degree, at some specified temperature. Specific 


heats of all common solids, liquids, and gases can be obtained 
from standard handbooks. 
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This jar-filling valve is used only when it is necessary to 
add medicinal ointment to jars not completely filled by 
an automatic filling machine. A cartridge heater keeps 
it warm, prevents the ointment which passes through it 
from congealing 


Heat Losses 


Estimation of heat losses is a real problem, but al- 
though it cannot always be done accurately it can be 
closely approximated by the use of existing test data. 
Curves given in Figures 1, 2, 3, and 4 represent test data 
on the heat losses from various surfaces. 

To illustrate the application of the formula and curves, 
assume that it is required to calculate the amount of 
heat needed by a 5 per cent sulphuric acid pickling bath. 
The tank, inside, is 2 ft. wide, 5 ft. long and 2 ft. deep. 
Operating at 170 deg. F., the bath is used for pickling 
300 Ib. of steel strip an hour, the strip entering at a tem- 
perature of 70 deg. F. (Specific heat of steel is 0.12). 
The tank is insulated on the sides, ends, and bottom, 
with 3 in. of insulation. The top is open. 

The heat absorbed by the steel strip will be: 

(300 & 0.12 & 100) + 3,412 = 1.06 kw.-hr. 

The top surface of the tank is 2x5 ft. or 10 sq.ft. 
From Figure 1 the surface loss at 170 deg. F. is 400 
watt-hours an hour per square foot of surface, giving 
a total loss from the surface of 4 kw.-hr. an hour. 

Total area of the insulated portion of the tank is ap- 
proximately 38 sq.ft. Figure 1 shows that the heat loss 
will be 7 watt-hours an hour per square foot, giving a 
total of 0.27 kw.-hr. an hour. 

The total heat requirement for the bath will be 1.06 + 
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4 + 0.27, or approximately 5.3 kw.-hr. an hour. The 
total installed rating of the equipment should be about 
8 kilowatts. 

As another example, suppose a hot plate, 20x20 in. 
surface, is to be maintained at a temperature of 300 
deg. F., and used to preheat some material, say lead 
sheets, to approximately 300 deg. F. from room temper- 
ature (70 deg. F.) at the rate of 200 Ib. an hour. 

The hot plate should be covered on all sides and the 
bottom with approximately 2 in. of insulation. 

Heat absorbed by the lead (specific heat 0.031) will 
be (200 X 0.031 & 230) + 3,412 = 420 watt-hours an 
hour, approximately. 

Loss from the exposed surface of the hot plate, which 
is 400 sq.in., will be, referring to Figure 2, 1.5 watt- 
hours an hour per square inch, or a total of 600 watt- 
hours an hour. This figure of 1.5 watt-hours is 
obtained from the black body curve at 300 deg. F. 

The total insulated area, sides and bottom, is approx- 
imately 4 sq.ft., and from Figure 3 the loss for 1 in. of 
insulation at a temperature difference of approximately 
250 deg. F. will be approximately 300 watt-hours an 
hour, or with 2 in. of insulation, approximately 150 watt- 
hours an hour. In using these curves for such small 
areas as 4 sq.ft., read the curve for 100 times this value, 
or 400 sq.ft., which shows a loss of 30 kw.-hr an hour, 
and then divide by 100. The result will be 0.3 kw.-hr. 
an hour, or 300 watt-hours an hour for the 4 sq.ft. of 
surface, with 1 in. of insulation. 

Heat requirements of the hot plate will be 420 + 
600 + 150 = 1,170 watt-hours an hour. 

Since the rate at which the lead will absorb heat from 
the hot plate will decrease as the lead temperature ap- 
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Figure 1. Heat losses from open hot water tank 33} 
inches long, 214 inches wide, and 12 inches deep. Aver- 
age depth of water in tank during test was 10 inches. 
Curves are corrected to 72 degrees F. room temperature 


AUGUST, 1934—VOLUME 92, NUMBER 8 + 





800 
700 


s$sss 
oo oOo 





Got 45 6 


8 9 i 28 4 1 6 7 6B 9 2 2 
Watts Per Square Inch 


Figure 2. Heat lost from solid, smooth surfaces 
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Figure 3. Heat losses through insulated walls. The 
curves are based on 1-in. thickness of standard, high-grade 
insulation, such as 85 per cent magnesia or Rockwool. 
If the insulation is 2 inches thick, divide the curve values 
by 2; if it is 4 inches thick, divide by 4, and so on 
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Figure 4. Rate at which surface of molten metal, such 
as lead, tin, type metal, and babbitt, loses heat 





proaches the final temperature, the hot plate must supply 
heat to the lead during the first part of the heating cycle 
at a greater rate than 420 watt-hours an hour. On the 
other hand, while the hot plate is covered with the lead 
sheet the top surface losses will lower. Therefore, the 
rating of heating units to be installed in the hot plate 
should be 1,200 to 1,500 watts. 

These two examples are typical of many of the appli- 
cations of small heating units. Others will be more com- 
plicated, but the method of estimating will be similar. 
For example, when estimating the heat loss from a hot 
plate with steel supports, it must be remembered that 
some heat will be conducted away by these supports. To 


estimate this additional loss, it is necessary to make son 
assumptions. The area of the exposed part of the sw: 
port and the average temperature of the support must |: 


known. 
rate assumption of the average support temperature ci:: 


be made. 





Knowing the plate temperature, a fairly acc:- 


It is always desirable, wherever possible, not to make 


direct metal-to-metal contact between any support and ; 


part to be heated; suitable heat-insulating gaskets shou!d 


be placed between these parts. 
(Types of small heating units available and some o 
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their common applications will be taken up in a succeed- 


ing article, to appear in an early issue.—Ed. ) 
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New Electrical System— 
Less Trouble Now 


A textile mill cuts its maintenance 
costs by changing from high-voltage 
to low-voltage distribution on a sys- 
tem that is laid out for flexibility and 
ease of control 


George Wrigley 


Chief Electrical Engineer, J. E. Sirrine and Company 
Greenville, S.C. 


the Monaghan plant of the Victor Monaghan Com- 

pany, Greenville, S. C., was designed to operate at 
2,300 volts. Most of the motors were of comparatively 
large rating and were wound for that voltage. A few 
small motors in use throughout the plant were operated 
at 220 volts. All wiring for the 2,300-volt service con- 
sisted of lead-sheath cable in iron conduit. 

An increasing amount of trouble with the high-voltage 
cables and motors, causing costly shutdowns and repairs, 
eventually led to the recent installation of a complete 
new system, which operates at 550 volts. 

Purchased electrical energy is received from a bank 
of three 1,500-kva., 88,000/575-volt transformers which 
are housed in an outdoor substation. In order to keep 
down the cost of the cables and at the same time minimize 
electrical losses and voltage drop, the substation was 
placed as close as feasible to the center of distribution. 


[ = Monae in 1910, the electrical power system in 
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Control switchboard with incoming line panel at the left 
and the feeder circuit control panel at the right. The 
graphic wattmeter can be plugged in on any feeder circuit 
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There are installed a total of 79 motors operating at 
550 volts, three phase, 60 cycles, and ranging from frac- 
tional horsepower rating to 175 horsepower. It was 
found possible to reconnect a considerable number of 
the old 2,300-volt motors for operation at 550 volts by 
changing the coil groups. Motors that were not adapted 
to this change were rewound. Small motors formerly 
operated at 220 volts were also rewound for the new 
operating voltage. There were some wound-rotor motors 
used on various services. These were changed to a 
squirrel-cage type, in modified form, by short-circuiting 
the rotor windings. It was necessary, of course, to 
install new compensators for these motors. 

All large motors in the plant are started by manually 
operated compensators, with the exception of some new 
25- and 40-hp. motors in the weave room. These motors 
are controlled by combination magnetic switches operated 
from conveniently located pushbutton stations. 

The primary sides of the old power and lighting trans- 
formers and the induction feeder voltage regulators were 
rewound for 575 volts. 


Power Transmission, Too 


Some changes were also made in the mechanical power 
transmission. In several of the departments in which 
heavy, flat belts were used between motors and lineshafts 
no changes were made. In the weave room, however, 
the large motors were taken out and replaced with a 
smaller motor for each lineshaft, which is driven through 
a V-belt. 

In addition to the older belt-driven looms, a group of 
200 new super-silk looms driven by individual #-hp. 
motors was installed. All of these looms are equipped 
with electric stop motions. 

Conductors from the substation buses to the main mill 
building are 750,000-cire. mil, single-conductor, stranded, 
varnished-cambric-insulated cable run in galvanized iron 
conduit which is supported on a structural steel runway 
and covered with a steel roof. There are ten conductors 
to each phase, run in ten lines of 34-in. conduit. All ter- 
ninal fittings are filled with compound, and all conduit 
joints are white-leaded. By means of disconnecting 
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The assembly of remote- 
controlled, solenoid-operated 
circuit breakers, with discon- 
necting switches and hous- 
ings for current-rectifying 
equipment 


switches in the substation these service wires can be com- 
pletely isolated. 

Switching equipment is installed in the basement of 
the main building. It is of the remote-control, unit type, 
with solenoid-operated circuit breakers, current-rectify- 


ing devices, and relays. There are ten feeder circuit 
units. 

Main incoming cables are directly connected to an 
extension of the busbars. Each feeder circuit is pro- 
vided with a triple-pole, air-break disconnecting switch 
and has a terminal connection board mounted «at the top 
and rear of the structure that carries the switches. Con- 
trol circuits are all carried to terminal blocks in a com- 
mon connection box at the top and front of the structure. 


Control 


There are two control panels located in the machine 
shop where they are under the supervision of the shop 
operator. These panels are of steel and contain all nec- 
essary control switches, relays, indicating lamps, instru- 
ments, and meters for the complete control, indication, 
and recording of power consumption on the incoming 
main line and feeder circuits. All of the control circuits 
terminate on connection blocks inclosed in a steel box at 
the top and rear of the panels. 

New feeder circuit wiring consists of varnished- 
cambric-insulated, single-conductor cable in galvanized 
conduit. Some of the main cables that supply the dif- 
ferent floors and departments in the building are 500,000- 
circ. mil. cross-section ; others are 750,000 circ. mil. 

Solderless clamp connectors with molded insulating 
covers are used for all straightway and tap connections 
in pull and junction boxes. Use of these devices elim- 
inates carelessness in soldering and taping, and makes 
for a workmanlike job. Also, with this system it is pos- 
sible to isolate any branch circuit in the event of an acci- 
dental ground, make the necessary tests, and quickly 
restore the connections. 

Junction and pull boxes are of a new type made of 
heavy-gage metal, with rounded corners, hinged covers, 
and a special catch. They are cadmium-plated, and con- 
stitute a marked improvement over the ordinary type. 
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Winter’s C 


It takes a heap of unit heaters (1) to keep these airplanes— 
and the men who work on them—warm. There’s a heater 
in every circle and they do a great job in their quiet way 
.. . You might almost freeze ice cubes in some warehouses 
we've been in. Not in this one (2), though. Stock handlers 
and order pickers can go in and stay in safely without 
putting on their heavy underwear . A foundry isn’t the 


easiest place in the world to keep warm. However, the 
men (3) who work here—Blackhawk Foundry & Machine 
Company, Davenport, Iowa—have no cause for complaint, 
even on zero days. It’s unit heated . . . These girls (4) 
will be as warm in December as they were in May. No 
cold spots, no hot spots, in the Wilson Jones Company’s 
new plant. Unit heaters keep comfort in circulation 
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Remember the story about the shiftless squatter? 

























He couldn’t fix the leaky roof when it was raining. And 
when it wasn’t raining, it didn’t leak to remind him of it. 


Some plant managers are like that. 


In the winter it’s far too cold to tear out an obsolete heat- 
ing system and put in a better one. And in the summer 
it’s not cold enough to remind them that in the winter it 
won’t be hot enough. 


So here’s the necessary tickler in the shape of two pic- 
ture pages that bear testimony to the ease with which 
four specific plants have met four quite different heating 
problems—more eloquent testimony than the usual con- 
versation about the well-known advantages of making the 
plant a better place to work in. 





You’ve been in unit-heated plants like these and you 
know they can be kept warm on cold days. 


P.S.—August is a good time to bring all this up because 
it allows time for thinking the heating question through, 


with a month or two left over in which to do something 
about it before cold weather sets in. 


Will Your Plant Be Warm? 
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It pays to go just so far, no farther, in 


Power Factor Correction 


R. C. Allen 


Industrial Engineer 
Westinghouse Electric & Manufacturing Company 
East Pittsburgh, Pa. 


to a minimum makes it desirable to investigate the 
effect of power factor on the cost of power. Low 
power factor results in extra cost for power, increases 
feeder line losses, reduces generator and feeder capaci- 
ties. Generators or feeder lines overloaded because of 
low power factor may be the cause of low voltage at the 
motor or the workbench, with loss of production. 
Correcting for low power factor in whole or in part 
usually requires the expenditure of capital, and to be 
justified must show adequate returns. The returns are 
the reduction in the power bill or saving the cost of new 
equipment that need not be purchased because of the 
release of generator or feeder capacity. Not infrequently 
an investment made to improve power factor conditions 
shows a better return than if the same investment were 
made in the business. 
Causes of low power factor may be: 


Pres mini necessity of reducing operating expenses 


1. Over-motoring, the result of (a) change in production 
schedule; (b) installing motor of ample capacity to meet any 
emergency; (c) lack of sufficient information to select motor 
size closely. 

2. Low-speed induction motors. 

3. Units, such as shears and punch presses, that run light a 
large portion of the time. 

4. Variations in production schedule with corresponding varia- 
tions in motor load. 


These causes suggest remedial measures, such as: 


1. Relocating motors or installing new ones to match the load. 

2. Installing synchronous motors for low-speed or larger in- 
duction motor drives wherever possible. 

3. Use of power factor corrective equipment, such as (a) syn- 
chronous motors with leading power factor; (b) capacitors at 
individual motors or as group correction; (c) synchronous con- 
densers. 


Any correction of power factor is a step in the right 
direction, but if motors can be rearranged or synchro- 
nous motors used, there is seldom any question about the 
expense, since the charge against power factor correc- 
tion is relatively small for the benefits received. 

Standard synchronous motors are available, rated 100 
per cent power factor, or 80 per cent or higher power 
factor leading, for practically any type of drive at low or 
high speed. They provide the most effective method of 
correcting power factor. The charge against it is small— 
only the excess in first cost and losses over the corre- 
sponding induction motor. 

Where more corrective effect is required, or the pre- 
vious method is not feasible, static condensers (capaci- 
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tors) can be installed. Capacitors are rated in kilovolt- 
amperes and correct directly the lagging component of 
the current of motors and other inductive apparatus. 
The losses are negligible—about 0.5 per cent where 
transformers are not required. 

Capacitors are available in various sizes and all com- 
mercial voltages, and can be applied in units or in groups 
at (a) the motor terminals; (b) the feeder terminal, to 
reduce the wattless current carried by the line; or to (c) 
the incoming line. 


When the Load Fluctuates 


Where the total load fluctuates considerably, effective 
correction is obtained by connecting unit capacitors to 
the motor terminals. This method niay require the in- 
stallation of a greater total capacity but gives a more 
uniform power factor for fluctuating loads. The capac- 
itor is connected and disconnected with the motor, so 
does not require special attention. Figure 1 shows the 
effect of a 5-kva. capacitor on the power factor of a 
20-hp. squirrel-cage motor at various loads. 

Locating group corrective units at strategic points in 
the distribution system probably gives the best results for 
the average plant. These units are usually disconnected, 
when not required, by means of group switches. 

Synchronous condensers have the same effect as static 
condensers. They are rotating machines like synchro- 
nous motors and have appreciable, although low, losses 
and require a certain amount of attention as well as 
direct-current excitation. This method of correction is 
seldom economical for the average industrial plant. 

Determining the type and location of corrective equip- 
ment requires detailed study of the load, power factor, 
and line drop on all feeders and, most important, the 
resulting effect on the cost of power. 

How far to correct power factor can be determined 
only by analyzing all the factors, particularly the power 
factor clause in the contract. Usually correcting beyond 
90 per cent is not economical. 

To determine most economical power factor, check: 


1. Purchased power rates and power factor clause. (Method 
used for determining plant power factor.) 

2. Loading of generators and feeder lines. (Maximum and 
minimum kilowatts with corresponding power factor and line 
drops. Also the equipment on each and the possibility of relocat- 
ing motors for better loading.) 

3. Basic charges. (Interest and tax rates, maintenance and 
attendance charges, evaluation of space used for equipment.) 
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A power factor clause is frequently included ir? the 
power schedule, but its terms differ with various com- 
pany rates; so the exact wording and effect on the power 
billing should be well understood. In general, there is 
an increase in billing for a power factor below 80 per 
cent and a reduction for a power factor above 80 or 85 
per cent. 

Sometimes determination of plant power factor for 
billing is based on a check under operating conditions. 
More frequently recording or integrating power factor 
or reactive-kva. meters are used. 

For private plants the loading and power factor on 
the plant generators can be checked readily from the 
switchboard meters. 

The capacitor of generators is limited by the allowable 
temperature rise due to the current being handled and is 
independent, in general, of whether the current is lag- 
ging, leading, or at 100 per cent power factor. Genera- 
tors and the driving turbines are usually based on an 
80 per cent power factor; so the kilowatt limit of the 
set is the horsepower of the turbine, whereas the kilo- 
volt-ampere limit is the heating of the generator. 

Feeder lines are usually installed for an 80 per cent 
power factor load, but it is seldom realized that this prac- 
tice requires 25 per cent more copper than for a 100 per 
cent power factor load, for the same line drop, and 56 
per cent more copper if based on the same line loss, as 
shown in the following table: 


PoweErR Factor CoprER REQUIRED IN PER CENT 





Per CENT LINE Drop LInE Loss 
100 100 100 
90 111 124 
80 125 156 
70 143 204 
60 167 278 
50 200 400 
20 
20 30 
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Figure 1. Corrective effect of a 5-kva. capacitor on the 
power factor of a 20-hp., 706-r.p.m. squirrel-cage induc- 
tion motor at various loads 
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Figure 2. The power factor diagram shows graphically 
the conditions before and after correcting power factor to 
any desired extent 


If the line is overloaded, due to a low power factor 
load, line loss and line drop can both be reduced by rais- 
ing the power factor. A systematic check should, there- 
fore, be made on each feeder line to determine load, 
power factor, line drop, line loss, and where corrective 
equipment can best be placed. 

Determination of net return requires consideration of 
the following: 

I. First cost or investment. 

(a) Equipment including necessary accessories. 
(b) Installation expense. 

2. Operating cost. 

(a) Interest and taxes on investment (usually set at 10 per 
cent). 

(b) Maintenance and attendance. 

(c) Power cost (losses in equipment). 

3. Gross return. 

(a) Reduction in power bill (due to rates). 

(b) Savings in interest on generating or feeder equipment 
not necessary to purchase. 

(c) Savings in power losses. 

(d) Improvement in production due to better voltage con- 
ditions. 

4. Net return—equals gross return (3) less operating cost (2). 


These factors vary over a wide range, and no general 
statements or curves can be given for easily determining 
the results of certain corrections or the most economical 
point of correction. Each case must be investigated and 
the choice made from the comparisons. It is usually not 
difficult, however, to determine the method to use, since 
each has a well-defined field. It is also not difficult to 
calculate the most economical corrective effect and the 
resulting returns. 

First cost is the capital invested for power factor cor- 
rection. Where equipment, such as capacitors, is used 
for that purpose only, this item is a direct charge. If 
a mechanical load is also handled, as with synchronous 
motors, only extra cost of equipment over that otherwise 
required is chargeable to power factor correction. 

Installation costs are practically negligible since capac- 
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itors are self-contained units, and the expense for install- 
ing synchronous motors is about the same as for other 
motors. 

Cost of power for operating the equipment can be 
figured from the unit losses and the power rate, remem- 
bering that this should be figured at the rate charged for 
the last block of power. Capacitors have less than 0.5 
per cent loss. Depending upon speed and power factor, 
synchronous motors may have better efficiencies than cor- 
responding induction motors for low speeds, or slightly 
lower efficiencies for high speeds. 

In the item of gross return the most tangible factor 
is the reduction in the power bill. Reduction in power 
losses in the generator and feeder line can also be calcu- 
lated, but increased production as the result of better 
voltage conditions is difficult to evaluate. 


Should Pay Out in Five Years 


As a general rule the net return should be sufficient to 
retire the investment, or first cost, within five years, al- 
though not infrequently it is found that only a year, or 
at the most three years, is required. In any event the 
return should be as good as, if not better than, that given 
by the same amount of money invested in the business 
itself. 

To illustrate some of the steps in working out a power 
factor problem, assume that a plant uses 30,000 kw.-hr. 
monthly and has a power factor of 50 per cent, resulting 
in a monthly bill of $960. 

The billing is: 30,000 kw.-hr. & 2 cents = $600. At 
50 per cent power factor, the billing becomes (0.80 ~ 
0.50) « $600 = $960. 

If the power factor were corrected to 80 per cent, the 
billing would be, as indicated above, $600. If it were 
further corrected to 100 per cent, the billing would be 
(0.85 + 1) & $600 = $510. No change in billing is 
made for power factors between 80 and 85 per cent. 

To determine the results of installing capacitors to se- 
cure 100 per cent power factor, assume 200 hours of 
operation a month, which will give an average monthly 
load of 150 kilowatts. 

Conditions can be shown diagrammatically by the 
right-angle triangle and power factor circle method, 
Figure 2. Lay off OA equal to the kilowatt consumption, 
using an appropriate scale. Draw OB extending through 
the 50 per cent point on the power factor circle. Extend 
the vertical from A to B. Then, 

OAB is the triangle for present conditions, with 

OA = 150 kw. 

OB = 300 kva. (Swing point B to B’). Or, by calculation, 


150 + 0.50 = 300 total plant kva. 
AB = 260 reactive kva. lagging (scale at left). Or, by calcu- 


lation, AB = V OB? — OA? = V 300? — 150° = 260 r-kva. 

To secure 100 per cent power factor at the meter all 
the reactive-kva. for the plant would have to be supplied 
by the capacitors. Thus, 260 kva. (AB) in capacitors 
would be required. 

The meter would then register the 30,000 kw.-hr. at 
100 per cent power factor and the bill would be $510. 
The saving would be $960 — $510 = $450. 

From curve B, Figure 3, the cost of 260 kva. in 460- 
volt, three-phase, group capacitors would be $3,300. In- 
stallation cost at 3 per cent would be $99, making $3,399 
total cost. 
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Intérest and taxes charged at 10 per cent will amount 
to $339.90 a year, or $28.35 a month. The net saving 
will then be $450 — $28.73 = $421.65 a month. 

The time ‘required to retire the investment will be 
$3,399 — $421.65 = 8 months, approximately. 

Considering correction to 80 per cent power factor, 
the billing would be $600. Triangle OAC (Figure 2), 
which represents the conditions, is obtained by drawing 
OC through the 80 per cent point on the power factor 
circle. Then, 


OA = 150 kw., as previously. 

OC = 188 kva. total, obtained. by swinging point C to C’.. Or, 
by calculation, 150 + 0.80 = 187.5 kw. 

AC = 112 r-kva., by scaling. 

Capacitor size required is equivalent to BA — CA = BC = 
148 kva. 

From Figure 3 the first cost for capacitors will be 
$1,900, with $57 for installation, giving $1,957 total cost. 

Interest and taxes charge of $195.70 annually amounts 
to $16.31 a month. Calculating the net saving: 


Billing at 50 per cent power factor = $960.00 
Billing at 80 per cent power factor = 600.00 


Davie GA WMMET 66 606505ocsacacteeee $360.00 
CD WUD casiedkas 009 cesucewen 


Wet saving ia months. eck cess sd $343.69 

This saving is sufficient to return the investment in 
$1,957 + $343.69 = 5.7 months. 

Probably correction to 80 per cent would be more ac- 
ceptable in view of the lower investment and quicker re- 
tirement although of course a larger investment will give 
greater returns after the original cost has been retired. 
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Figure 3. Cost of group and unit type capacitors can be 
estimated from these curves 
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roduct 
Welding 


Of stainless steel and aluminum—a rotary 
steam drum dryer welded throughout. The 
surfaces of the stainless steel main shell 
and top roll were machined and _ polished 
within a tolerance of 0.005 inch. A food 
manufacturer will use the drum — can’t 
stand for stained and corroded equipment 


Convenience in assembly and low weight 
in the product result from welding. Four 
bosses hold motor frame to stator core— 
the workman is not crowded in getting 
coils in and leads out 
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Rotor Windings 
Half-Coil, Shoved-Through Type 


A. C. Roe 


Last month the steps involved in inserting the top and 
bottom coils and bending the coil ends were discussed in 
detail. In this article the method of insulating between 
coil layers and taking rewinding data will be considered. 


layers of the end windings should be a built-up 
pad of treated duck, or treated asbestos cloth, 
thick enough to be a snug fit between the upper and 


Tis INSULATION between the top: and bottom 


Figure 1. All top coils, bending blocks, 
and wedges are in position. Note how 
the bending of the coil ends is started 
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lower layers of coil ends. It can be put in while wind- 
ing, as is done in the case of standard, open-slot jobs, 
or it can be pushed in between the ends after all coils 
are in place. These pads are used to prevent the bands 
from buckling the coil ends and to form a solid, com- 
pact foundation for the bands. 

After all coils are in place the wedges are driven in, 
folding the lips of the cells over the coil under the 
wedge. Fiber filling pieces should be used under the 


id 


& 


i, 


Figure 2. Attaching clips to coil ends. 
Chalk marks on the core locate the 
position of leads, jumpers, and so on 
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Figure 3. Stator winding of the semi-closed-slot, pushed- 
through, half-coil, two-layer, diamond-shaped type 


wedges, in order to make the coils fit tightly in the slots. 

After the top layer is in, a temporary band should be 
put over the formed ends of the coils, to prevent move- 
ment while shaping the straight or opposite ends, and 
the wood blocks placed at the end of the core between 
the coils on the straight or collector ring end. 


Bending Top Coil Leads 


The position of the leads, star, and reversing jumpers 
should be located with chalk marks on the core, and the 
bending of the top coil leads started in a position that 
will allow clips to be put on the short-lead-pitch coils. 

Figure 1 shows all the top coils and wedges in place, 
the wood blocks between coil ends, and the core marked 
with chalk to indicate lead positions. The starting of 
the lead bending operation is also shown. Note that a 
steel wire band is not used over the wood blocks, since 
the wedges hold the coils, and the tight fit of the blocks 
prevents their slipping. 

In Figure 2 the clips are being put on after the coil 
ends have been bent. Note that a second bend must be 
put in each coil end to make it line up with the proper 
bottom coil and to receive a.clip. These last bends can 
be made with a piece of brass tubing flattened to fit 
over the coil ends. : 

This illustration (Figure 2) also helps to explain the 
reason for starting the bottom coils with the formed 
ends on the collector ring side. The correctly formed 


end of the bottom coil.a¢ts as a guide to line up the bend 
in the top layer of coil. ends. Likewise, at the rear end 
the correctly formed ends of the top layer are used as 
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guides in locating and making the bend at the leads of 
the bottom layer of coils. 

The rotor is connected up by referring to a connection 
diagram furnished by the manufacturer or made up 
from the rewinding data taken when the rotor was 
stripped. After connecting and soldering all joints, the 
clips are insulated by taping with two layers or more 
of cotton tape; or light canvas caps can be made, dipped 
in an air-drying varnish, and applied while wet, being 
held in place with cotton tape. The insulated clips 
should be well soaked with a high-grade, air-drying var- 
nish and the finished rotor sprayed with the same var- 
nish. 


When Stripping a Winding 


The winding procedure outlined above should be kept 
in mind when stripping a winding of this type, which 
means that after removing the bands and wedges the 
steps taken should be as follows: 

Mark the slots that contain leads, star connections, or 
reversing jumper connections, and number each coil. 

Then unsolder and remove all clips. To remove the top 
layer of coil ends straighten out the bends in the coil 
ends on the collector ring side of the rotor and pull the 
coils out from the opposite side. If the bars stick a gas 
torch can be applied to the core, the insulation burned, 
and the coils pulled through while the core is still hot. 
Be careful with the rear end, when pulling the coils out, 
so that the shape is preserved for forming all coils cor- 
rectly. 

After all of the top coils are out, straighten out the 
bends of the bottom coil ends on the rear end, or end 
opposite the collector ring. This means preserving the 
bends in the bottom layer of coil ends on the collector 
ring side. 

With the directions given in this article no difficulty 
will be experienced in making a neat and satisfactory 
job of rewinding or repairing any shove-through, half- 
coil, two-layer type of rotor winding. 

A stator winding of the half-coil, shoved-through 
type, composed of heavy bar copper is shown in Figure 
3. The wood blocks described previously’ and special 
bending tools must be used to form the ends of such 
heavy windings. 


Installing Whole Coils 


The whole coil shown in Figure 1 of the previous 
article is more difficult to install, since both sides of each 
coil must be started, and barely started at first, in two 
slots the proper coil pitch apart. Then, after all coils 
are in, it is necessary to pass around the winding a 
number of times, pushing the coils through a short dis- 
tance each time until they are all in place. 

Forming of the straight ends is also more difficult, 
since the top layer interferes with the bottom layer; 
hence greater care is required. 

With light copper that is easy to bend and shape the 
whole coil is to be preferred over the half coil, since 
only half the number of connectors and soldered joints 
is required. Also, one end is formed and insulated com- 
plete. However, with heavy strap or bar copper the 
half-coil with one end formed correctly is the best 
to use. 
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When Skylights 
Kept Breaking 


C. C. Harrtncton, Philadelphia 


Cracking of the glass in the skylights 
of their saw-tooth roof a few years 
after installation, caused considerable 
replacement expense to Proctor and 
Schwartz Electric Company, Philadel- 
phia. As the building consists of thirty 
bays, each with nearly three hundred 
panes of glass in its skylights, this 
breakage resulted in an almost con- 
tinuous job for the maintenance de- 
partment. 

When the maintenance engineer made 
an investigation he found that rusting 
of the metal frames was responsible 
for the breaking of the glass. He found, 
further, that the rusting of the frames 
was caused by cracks in the putty, 
which allowed moisture to remain in 
contact with the metal. 

To remedy this condition, several 
grades of putty were tried, but with 
indifferent success. Finally, a heavy 
grade of caulking compound was tried 
and the results were so satisfactory that 
it was decided to remove all the old 
putty and re-seal the glass lights with 
this caulking compound. Tests showed 
that the compound does not crack even 
when thoroughly dried, and that it 
serves as an excellent seal against 
water under all weather conditions. 

Re-sealing some 9,000 panes of glass 
offered several problems. The metal 
frames had to be lined with caulking 
compound, the glass placed on this bed 
of compound, and a seal of compound 
placed around the edges of the glass and 
the frame. Placing the final seal 


around the edges of the glass was the 
most tedious operation of all. 
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To facilitate this work it was neces- 
sary to find some means of forcing a 
thin strip of caulking compound into 
place quickly. Air guns were tried, but 
they would not handle the heavy com- 
pound. 

The maintenance engineer finally de- 
vised a gun that is capable of holding 
several gallons of compound and of 
exerting the required pressure neces- 
sary to force the compound through a 
l-in. metal tube. It is made of standard 
boiler tubing and works on the prin- 
ciple of a grease gun. A large hand- 
wheel operates the piston through a 
worm wheel. The outfit is mounted on 
a two-wheeled carriage, which makes 
it easy to move from one place to 
another. 

This gun has greatly facilitated the 
work of re-sealing the skylights. Now 
two men can re-seal the outside edges 
of the glass lights in an entire bay in 
less than two days. And, if tests are 
any criterion, these lights will remain 
in place for years to come. 


Mr. Harrington’s contribution 
has been awarded the $10 payment 
offered by the editors for the best 
Maintenance Short submitted dur- 
ing the past month. 


Profit From 
Clean Boiler Room 


S. H. Coteman, Waynesboro, Va. 


Effort necessary to maintain cleanli- 
ness in the boiler room will be more 
than repaid by the increased efficiency 
of the equipment and its operators. 
Shutting off the principal sources of 
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dirt stops some of the important heat 
losses incidental to boiler operation. 
Among these sources are poor draft 
control, air leakage through boiler set- 
tings, leaky steam and water lines, and 
direct waste of fuel. In addition to 
the savings enumerated, the psycho- 
logical effect on the operators of cleanli- 
ness and good lighting often results in 
more efficient operation. 

Advantages that may accrue from 
such a housekeeping program are in- 
dicated by results obtained in a food 
processing plant. The boiler room was 
cleaned thoroughly, a light colored paint 
was used wherever possible, and better 
lighting was provided. Immediately 
the operating force took a great pride 
in maintaining cleanliness, and the 
boiler room became the show place of 
the plant. 

The effect of this clean-up was felt 
in every department. The heads of the 
various departments, not to be outdone 
by the boiler room force, gave more 
thought and effort to good house- 
keeping, and the whole plant became a 
model of cleanliness. 


Better Coil Stand 


W. C. Z1ncx, Assistant General Superin- 
tendent, North & Judd Manufacturing 
Company, New Britain, Conn. 


We have been using a coil stand (Fig- 
ure 1) in our punch press department 
which works well enough, but is some- 
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To insert a 
new coil of stock, it is necessary to pull 
the pin, lift off the heavy round metal 


what awkward to operate. 


cover and place it on the floor. When 


the coil is in place, those same three 
steps are reversed. 

In order to make this change-over 
with fewer motions and less exertion, 
we made the simple improvement shown 
in Figs. 2 and 3. Two 8-in. boards, 30 
inches long, are faced with heavy sheet 
iron. One is fastened rigidly to the pipe 
standard. The other is loose. Two 
chains, fastened at top and bottom of the 
rigid board, pass through the loose one. 

When a new coil is to be inserted, the 
loose board is allowed to fall away into 
the position shown in Figure 2. The 
coil is placed over the wooden core on 
the horizontal stud of the stand, the 
loose board is moved into position against 
the coil, the stud passes through the 
elongated hole in the board, and the latter 
is locked into position by hooking the 
chains in slots at the side. 

Once the loose board is positioned for 
the first coil, it is necessary to unhook 
only the top chain in order to place sub- 
sequent coils in position. 


Tool for Removing 
Compensator Contacts 


C. E. STEPHENSON 
Winston-Salem, N. C. 


Considerable difficulty is experienced 
at times in replacing the small, round 
contacts used in certain types of compen- 
sators, particularly the older ones. 
Often it is nearly impossible to get a pair 
of pliers between the contacts because of 
the small space. 

A tool that will remedy this difficulty 
and can be easily made at little cost is 
shown in the sketch. It consists of a 
detachable collar and a small handle 
with a threaded steel end. I have found 
that four sizes of collars will cover all 
sizes of starters. 

The collar is slipped over the contact 
to be removed and the handle screwed 
into the threaded hole, after which the 
contact is removed by turning the handle 
around. 

The threaded steel part of the handle 
is made a little longer than the threaded 
part of the collar and if it is rounded 





SPECIAL NOTICE 


Until further notice, $10 will be paid 
for the best Maintenance Short sub- 
mitted during each month, Other Shorts 
accepted will be paid for at attractive 


rates 
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into a blunt point, it will grip the con- 
tact so firmly that there can not be any 
slippage. The copper is much softer 
than the steel which will therefore sink 
into the copper. A new contact, or the 
repaired one, can be replaced in the same 
manner. 

This little tool, so light that it can be 
carried in the pocket, is particularly 
useful at the time of a breakdown, when 
every minute counts in getting a pro- 
duction unit back into service. 
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Drive Arbor for 
Cloth Roll Cores 


Paut C. BrRuHL 
Highland Park, Mich. 


Trouble was encountered in driving 
the paper tubes substituted for steel tubes 
used as cores on which processed cloth 
was wound and shipped. The steel tubes 
were driven through a slot in one end 
but this method of driving a paper tube 
was out of the question. 

A drive arbor shown in the illustra- 
tion was designed which is easy to in- 
sert in a paper tube and will automati- 
cally grip the tube when set in motion. 
Although the bore of the tubes varies by 
half an inch or more the arbor will drive 
the tube as long as it is in motion and 
when stopped will automatically release 
the tube. 

The arbor consists essentially of three 
lengths of steel tubing, two drive dog 
members, and two pieces of shafting. 
One piece of the shafting has a square 
head on one end, for driving. The shaft- 
ing forms the bearings of the arbor. The 
bearing beds on the machine are open. 
A hinged cap on the left bearing bed 
keeps the arbor from whipping, as does 
the square head on the right, which fits 
a square hole in the turning chuck of the 
measuring machine. The drive dog 
members are completely assembled and 
then shrunk with their shanks onto the 
steel tubing, as are the end pieces of 
shafting. 

Each drive dog—there are two—con- 
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sists of a steel spool with a shank on 
either end; the middle part of the spool 
is of triangular shape with round grooves 
at the apexes of the triangle which form 
bearings for the hinges of the three drive 
pawls. The drive pawls are of hardened 
steel, have teeth at the outer end for 
better gripping action, and are hinged 
to the spools by 4-in. steel pins. 

In operation the hinged drive pawls 
fall out of their closed position, the teeth 
grip the inside of the paper tube and lock 
tube and arbor together. Upon stopping, 
the pawls fall back to their closed posi- 
tion and after the cloth roll has been 
taken off the machine by a crane the 
arbor is easily pulled out of the paper 
tube. 


Removing and Replacing 
Small Bearing Linings 


Ws. B. Cone, Chief Electrician 
The Shevlin-Hixon Company 
Bend, Ore. 


When removing small bearing linings 
the usual procedure is to drive out the 
old lining with a punch or anything avail- 
able that will serve that purpose. Often 
the end of the lining becomes. battered 
and difficulty is experienced in remov- 
ing it. 

Time and trouble can be saved by 
using a punch and suitable bushings. The 
bushing should be of such size that it 
will fit in the old linings and center 
the drift punch. If the shoulder on the 
bushing is slightly smaller in diameter 
than the bearing lining it will follow 
through without fouling in the endbell. 

The same method can be used in in- 
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stalling new linings. 


3- to 1-hp. rating. 


Housings Make M.G. Sets 
Self-Cooling 





Location underground of several 
motor-generator sets at the Cleveland 
mill of The Chase Brass & Copper 
Company presented a problem in ven- 
tilation that was all the more important 
because these machines have to carry 
full load during even the hottest days. 

Eventually a volute blower housing 
was devised by which each motor and 
generator is completely and separately 
inclosed. These housings, in effect, 
make blowers out of each unit, inas- 
much as large intakes are provided for 
the cooling air so that the machines 
draw sufficient quantities into their 
windings, through each end of the hous- 
ings, to keep the operating temperature 
well under the safe limit. 

The hot air is exhausted into pits be- 
neath each set from which it is led in 
ducts beneath the mill floor proper to 
vents located alongside the supporting 
roof columns where it is discharged 
into the main mill working areas. 

This method of cooling is so effective 
that even when the sets are carrying 
a full load on the hottest days, the’ hous- 
ings hardly feel warm to the hand. 


A set of four or 
five bushings of the proper sizes will 
take care of practically all motors from 


Lamp Tells 
When Scale Is Balanced 





W. WENDELKIN, Works Maintenance Engi- 
neer, Westinghouse Electric & Manufac- 
turing Company, East Pittsburgh, Pa. 


A pilot lamp, part of an old telephone 
relay—used as a_ contact - making 
mechanism—a small, low-voltage mag- 
netic relay and a, 25-watt transformer 
were rigged up on a scale to give an 
accurate, visual indication when the scale 
beam is in balance. 

A small, projecting clip slotted for up- 
and-down adjustment was mounted on 
the beam-actuating rod and adjusted to 
operate the “make” contact fingers of the 
telephone relay when the beam is in ex- 
act balance. These contacts are in series 
with the magnetic relay coil and the low- 
voltage side of the transformer (which 
should give from 6 to 12 volts, depend- 
ing on the relay available). The relay 
in turn lights the 110-volt pilot lamp 
through its contacts. : 

Low voltage is used to cut down spark- 
ing at the contacts, which would destroy 
the accuracy of the setting. A condenser 
could be placed across the actuating con- 
tacts to eliminate any sparking that may 
occur, 
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Will This Transformer 
Connection Work? 


At present we are operating one 
600-kva., single-phase transformer 
to supply a flash welder and two 
75-kva., single-phase transformers 
connected in open delta to give 
three-phase power for our motors. 
The large transformer is loaded to 
about two-thirds of its rating, 
whereas the two small ones are 


operating close to their rating. 
Would it be possible to operate 
these three transformers together 
in delta? If this could be done we 
could use the reserve capacity of 
the large transformer to good ad- 
vantage to increase the capacity of 
the three-phase supply. We would, 
of course, continue to operate’ the 
welder from the 600-kva. trans- 
former. What troubles are likely to 
be experienced with such a connec- 
tion? L.K.E.—Munneapolis 


Y EXPERIENCE indicates that 

a delta group connected as out- 
lined will probably work without 
trouble. 

A possible trouble to be watched for 
is overloading of the 75-kva. trans- 
formers. This can be guarded against 
by using a split-core transformer with 
an ammeter to measure the load. If it 
is found that the smaller units are over- 
loaded, circular strips of transformer 
iron can be slipped over one lead until 
the load divides as desired. Trans- 
former manufacturers can furnish cir- 
cular sections of laminations for this 
purpose. 

The practice of combining two 
smaller transformers with a large one, 
when a heavy, single-phase load is to 
be handled, is quite common. 

C. O. von DANNENBERG 
Brooklyn, N. Y. 


Why Do These Motors 
Heat? 


We have three 2-hp., 1,800/1,200 
/900/600 r.p.m., 220-volt, three- 
phase, 60-cycle, multi-speed squir- 
rel-cage induction motors driving 
three conveyors. These conveyors 
must all operate simultaneously and 
at the same rates of travel, cor- 
responding to the four motor speeds 
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given above. One drum controller 
was installed for the three motors, 
with one set of fourteen No. 8 
wires, the connections to the motors 
being taken off at each location, 
which are about 100 feet apart. The 
motors operate satisfactorily at two 
Speeds, but heat up badly at the 
other two speeds. All connections 
have been checked for correctness, 
there are no shorts or grounds, and 
the motors are not overloaded. Can 


QUESTIONS and ANSWERS -° 


Conducted by G. A. VAN BRUNT 


anyone explain the cause of this 
trouble and how to correct tt? 
E.M.—Brooklyn, N. Y. 


HE FIRST step is to check all con- 

nections to make sure that they 
have been made in accordance with the 
wiring diagram supplied by the manu- 
facturer. Assuming that the connec- 
tions are correct, measure the voltage 
at each takeoff, with the motors fully 
loaded, and find out whether the line 


(Continued on advertising page 62) 





ANSWERS WANTED 


Rating of Heaters for 
Electric Oven 


We want to make an electric 
drying oven for concentrate sam- 
ples. The oven is to be 7 feet long, 
3 feet high, 20 inches deep, with 
three shelves, each holding four 
pans of samples. The samples will 
weigh about 1080 lb. and contain 
about 15 per cent moisture. Strip 
heating units connected im series 
for 440 volts will be placed at each 
end and in the center of the oven. 
Heat insulation will be 2 inches of 
magnesia. The temperature should 
rise to 212 deg. F. in 6 to 8 hours 
and will be held there by a thermo- 
stat for about 40 hours. The in- 
itial temperature of the samples 
ranges from 60 to 70 deg. F. Can 
some reader tell me: (1) What 
kilowatt capacity in heaters will be 
required, and how to calculate it? 
(2) Should the strip heaters have 
a maximum sheath temperature of 
750 deg. F., or 1,200 deg. F.? (3) 
Would some other arrangement of 
heater elements, or different style 
of element be better? If so, why? 

B.F.—Miami, Ariz. 


What Alloy Will Stand 
Zinc Sulphate Solution? 


We use steam pumps to handle 
a 30-degree Baumé solution of 
zinc sulphate containing some cad- 
mium, copper, and nickel com- 


pounds, among other impurities. 
The pumps are bronze-fitted, but 
the bronze fails rapidly, becoming 
porous, pitted, and brittle. This 
trouble is noticed especially on the 
valve stems and seats. Can readers 
suggest some other alloy that would 
give better service here? It ts 
necessary to avoid contamination 
by iron. We attribute the diffi- 
culty to substitutions brought about 
by the positions of the metals men- 
tioned above, in the electrochemical 
series. Are we correct in making 
this assumption? D.D—Chicago 


Motor Reverses Rotation 


Can someone tell me why a 5-hp. 
compound, d.c. motor that drives a 
woodworking machine reverses its 
direction of rotation just before it 
reaches normal speed? This motor 
had not been in service for some 
time; so when we had use for it 
recently it was completely over- 
hauled. When we tried to operate 
it after it had been installed it 
seemed to start all right but before 
it reached full speed it stopped and 
began to run in the opposite direc- 
tion. At the same time, the fuses 
blew. The same thing happens 
every time we try to start it, al- 
though the fuses do not always 
blow. The motor seems to be in 
good condition otherwise, and I 
should like to know how tq keep it 
going in the proper direction. 

R.D.—Birmingham, Ala. 








Drive 


For powering individual machine. 
Drive mechanism carried on round 
column connected to bracket at rear of 
machine. Truss members insure rigidity. 
Primary drive by silent or roller chains. 
Standard motor can be mounted on ad- 
justable rails. Eccentrics allow rocking 
to give slack in belt for changing speeds. 
Several models for use on different ma- 
chines. The Manley Products Corp., 
York, Pa. 


Switches 


Instrument and control. Called Type 
“R Rotary.” For use in connection with 
electrical measuring instruments and 
for establishing proper connections to 
air and oil circuit breakers. Rated 15 
amp., 115 volts, a.c. Insulated for 600 
volts to ground or between contacts. 
Moving contact, self-aligning type, 
bridges two fixed contacts. Contact 
faces have silver inserts. Cam-carrying 
rotating shaft is octagonal to permit 
varied sequence. Removable bakelite 
cover protects contact members, pre- 
vents entry of dust. Roller-Smith Co., 
233 Broadway, New York. 


Gage 


Dial. No. 726-A. Graduated to 
0.0001 in. For use in accurate inspec- 
tion and testing. Jewelled bearings. 
Especially designed for use on No. 731 
and 731-A dial test indicators. Point of 
gage removable, enabling use of varied 
points. Dial face may be turned to bring 
zero under index pointer. Dial diameter 
is 232 in., spindle movement 0.020 in. 
The Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 
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Geared Motor Reducers 


For use with fractional-horsepower 
and small motors. Employ worm gears. 
Type K, horizontal, with Timken bear- 
ings, in four sizes, for reductions from 
74 to 1, to 48 to 1. Motor sizes from 4 
to 4 hp. Type PK for intermittent use. 
Type M, horizontal, for continuous op- 
eration, three sizes with ratios of 5 to 1, 
10 to 1, and 20 to 1 from 4-hp. input. 
Type PM and Type PR similar to Type 
M but not for continuous service. Type 
B, larger range of sizes, both horizontal 
and vertical, reductions about 10 to 1, 
for 0.90-hp. to 5-hp. input. Type Q, for 
continuous operation, lower capacity 
than BE series, for motors of 4 to } hp. 
DN units are double-reduction with 
ratios of 25 to 1, to 400 to 1, with motors 
of 1/30 hp. 
Arch St., Philadelphia. 


Bearing Mounting 


For antifriction bearings. 
one of the two shoulders formerly re- 


quired in housing to provide for two- 3 
Consists of wire ring 


direction thrust. 
snapped into place in groove cut on out- 
side of bearing outer ring. Wire pro- 





The Charles Bond Co., 617 | 


Eliminates | 






trudes 4 in. to furnish shoulder integral 
to bearing which abuts against face of 
housing and does away with need for 
shoulder on opposite side of bearing. 
Mounting is designated by letter G after 
bearing number, is available in 8 sizes 
of light 200 Series single row, 7 of 
medium 300 Series. Grease seals can 
be furnished, and either maximum-ca- 
pacity or non-filling slot-type supplied. 
Fafnir Bearing Co., New Britain, Conn. 


Speed Control 


Improvements in design of Electric 
Remote and Electric Automatic controls 
for Reeves Variable Speed Transmis- 





Speed-shifting motor simplified 
and more compact, permits mounting of 
control in any convenient position, not 


sion. 


necessarily on transmission proper. 
Motor operates on either a.c. or d.c., has 
built-in speed reducer giving any ratio 
up to 1,000 to 1, and safety clutch for 
protecting motor in case of overload, 
eliminating solenoid brake formerly 
required. Reeves Pulley Co., Columbus, 
Ind. 


Duct 


For extending low-potential wiring 
across floor surface to machine or piece 
of furniture. Called “Metal Florduct.” 
Consists of base and capping which snap 
together. Concealed fastening means in 
base. Extends ¥ in. above floor, has 
ramped sides, covers 14 in., takes cir- 
cuits for two or three telephones, wires 
of six buzzer circuits. System includes 
outlet extension cap, internal adapter 
elbow, and service fitting through which 
wires are extended at termination of 
Florduct run. National Electric Prod- 
ucts Corp., Fulton Bldg., Pittsburgh, Pa. 


Transformer 


Cabinet-type, luminous tube. Called 
“Series 723.” For indoor suspended in- 
stallation. Ratings: from 450 va., 15,000 
volts, to 100 va., 5,000 volts. Length 


* 94 in., width 4% in., height 9 in. In- 
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closed in narrow-style, single-piece, 
deep-drawn case of rust-resisting steel. 
Has Jefferson mid-point grounded bal- 
anced design, mica insulation, double- 
vacuum treatment of core and coil unit, 
silicon-steel non-ageing core, processed 
porcelain bushings. Pull switch stand- 
ard equipment. If cord and plug are 
desired on primary, attachment can be 
made through wiring box. Jefferson 
Electric Co., Bellwood, Ill. 


Carbon Holder 





For carbon arc electric welding. Pro- 
vides water circulation through holder 
and around electrode. For use with in- 
terchangeable tips. Comfortable grip, 
hand shield of asbestos board 54 in. 
square, easily removable for replacement 
with larger shield. Holder is 14 in. 
long, weighs 24 lb. The Hobart 
Brothers Co., Troy, Ohio. 


Lamp Hangers 


Lowering. Lower contact-element can 
now be wired to reflector instead of 
built into body of hanger; permits low- 
ering of lamp to ground where, without 
rewiring, lamp can be removed and re- 
placed with spare already wired for in- 
terchangeable use. This feature not 
standard, must be specified when order- 
ing. Sheave wheels, iron latching parts, 
and lamp attachment Cadmium plated. 
The Thompson Electric Co., Cleveland. 


Lubricator 


Automatic, force-feed. 1000 Series. 
Improvements over previous designs 
include: use of cadmium-plated steel in 


Spray Gun 


No. 5. Has all moving parts in line 
to eliminate off-side pull and consequent 
wear. Nozzle head, claimed by maker 
to produce highly atomized break-up of 
spray material yet reduce forward speed 
of spray, reducing mist and ripple of 
finish. H. D. B. Corp., 900 N. Spauld- 
ing Ave., Chicago. 


Valve 


Non-electric thermostatic. For auto- 
matic and remote control of temperature 
and pressure of steam, air, oil, gas, and 
liquids. Pressure control range: 2 to 
15 lb. and 15 to 100 Ib., differential, 3 
to 5 lb. Liquid control range: 100 to 
180 deg. F. and 200 to 400 deg. F., dif- 
ferential 5 to 10 deg., immersion and 
surface types for all liquids. Room tem- 
perature control: range, 30 to 60 and 
50 to 90 deg., differential 2 deg. Fox 
Engineering Co., 36 Portland St., Bos- 
ton, Mass. 


Valve 


Adjustable “Flo-trol.” Type FT 


‘No. 1. Moving plug type. For ordinary 


steam pressures, body and all external 
parts of cast bronze. For high steam 
pressures and temperatures, body and 
head flange are cast steel, other exter- 
nal parts gray cast iron. Operating lever 
is monel and stem stainless steel. Screw 
connections standard, flange can be fur- 
nished. Designed for control of steam 
but suitable for oil, gas, or air. Valve 
in operation is controlled by some auto- 
matic device and is part of combustion 
control system. Valve lever automatically 
gives variation of steam flow for speed 
control of engine or turbine driving 
stoker or fan. Manually adjustable fea- 
tures make possible required range or 
speed. Carrick Engineering Co., Michi- 
gan City, Ind. 


Siren 


Directional, coding. Sizes from 1 to 
15 hp., vertical and horizontal types. 
Parabolic deflector and projector con- 
trols direction of sound signal. May be 
equipped with coding mechanism ope- 
rated by means of shutter which opens 
and closes ports and intake area on 


place of brass, sight feed to show rate - 


of feed and reservoir supply, larger filter 
tube, top stamping to eliminate hex nut 
formerly required. Cap, including 
washer retainer, eliminates retaining 
wire, and valve control inside filler tube 
discourages tampering with initial ad- 
justment. Lubricators are self-contained, 
of air-tight construction, feed oil under 
pressure generated within the lubricator 
by oil temperature variance. Victor 
Lubricator Co., 360 N. Michigan Ave., 
Chicago. 
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stator. 


When shutter is open sound 
comes out in full volume, closed position 
holds back about 95 per cent of sound. 
Shutter operated manually or by means 
of solenoid. E. D. Bullard Co., 275 
Eighth St., San Francisco. 


Tumbling Mill 


Improved design. Changes include 
roller bearings throughout, mill barrel 
construction claimed to give longer life 
and prevent warpage under severe duty, 
and worm-gear speed-reducer drive. 
Mills can be supplied with combination 
clutch and brake; clutch for starting and 
stopping mill, brake, applied by clutch 
lever, to hold mill in any position for 
loading and unloading. The W. W. Sly 
Mfg. Co., 4700 Train Ave., Cleveland. 


Controllers 





High-speed, photoelectric “lock-in.” 
For initiating a control function from 
an actuating impulse as brief as 1/5,000 
sec. Impulse may be minute current or 
voltage from phototube, contact, or 
control circuit. Equipment available to 
maintain response indefinitely or for 
adjustable predetermined length of time. 
Type RR-O uses single grid-glow tube 
to operate contactor, solenoid or similar 
device. Maximum number of operations 
per minute, 5,000. Type RR-1 uses am- 
plifier tube and rectifier tube, is of com- 
parable power but more sensitive than 
RR-O. Type RR-1A has additional re- 
lay for handling larger load, may be op- 
erated 1,000 times per min. RR-3 has 
higher power relays and electronic time 
delay adjustable between 0.1 and 2 sec. 
for automatically interrupting current 
of either of two grid-glow tubes. For 
performing special sequence control op- 
erations in connection with mechanical 
synchronizing device for selective opera- 
tion of relays. Normally operates not 
more than 25 times per min., can op- 
erate 150 times per min. RR-4 is similar 
to RR-1 but has normally flowing out- 
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put power supplied by two high-current 
amplifier tubes in parallel. Entirely elec- 
tronic time delay. No relays or other 
mechanically moving parts used. Maxi- 
mum number of operations per minute 
may be as high as 5,000. Each of these 
“Photo-Trollers” comprises panel as- 
sembly upon which are mounted tube 
sockets, transformers, resistors, and 
other accessory parts inclosed in cabinet 
with several knockout positions for elec- 
trical connections. Westinghouse Elec- 
tric & Mfg. Co., East Pittsburgh, Pa. 


Trucks 





Chain hoist, “Hy-Lift,” fork. For lift- 
ing, conveying, and stacking loose or 
packed tin plate, bales, boxes, or pallet- 
packed material. Two models. IMF-60 
has capacity of 6,000 lb., uses two chains 
as lifting medium. Also furnished for 
capacities ranging from 4,000 to 7,000 
Ib. and can be made in any desired com- 
bination of non-tilting, tilting, non-tele- 
scoping, or telescoping. All four wheels 
steerable. Model JMF made in capaci- 
ties ranging from 1,750 to 4,000 Ib., 
same combinations of tilting and tele- 
scoping as IMF, but has shorter wheel- 
base for maneuvering in narrow aisles. 
Non-steerable driving wheels placed 
under load end. All sizes of both models 
have slack-chain cut-out for shutting off 
power and applying brake if load strikes 
obstruction while lowering. Both models 
can be furnished with either battery or 
gas-electric units. Baker Industrial 
Truck Div., Baker-Raulang Co., Cleve- 
land. 


Switch 


Double-blade, transfer, selector, dis- 
connecting. Rated 7.5 kw., 400 amp. 
with each blade as well as the stud rated 
400 amp. Tongue-type, full-floating 
construction. Each blade -half floats 
independently permitting wide range of 
adjustments should contacts wear. Steel 
mounting base is slotted to reduce in- 
ductive heating. Porcelains held by re- 
movable clamps. Studs can be used with 
flat bars, soldered lugs, or solderless 
compression terminals. Porcelain in- 
sulators, normally rated 7.5 kv., have 
60-cycle flashover value to mounting 
base of 45 kv. Delta-Star Electric Co.. 
Chicago. 
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Regulator 


For controlling temperature of steam 
after it has passed through a reducing 
and desuperheating station. Called 
“Thermo Master.” Consists of bi-metal 
thermostat with operating element in- 
serted in steam line on outlet side of 
desuperheater. Power developed is trans- 
mitted through lever to three-way valve 
which admits pressure to or relieves 
pressure from main diaphragm-operated 
valve controlling water supply to de- 
superheater. Rated for temperatures up 
to 1,000 deg. F. incorporates safety fea- 
tures for protecting working parts in 
event of water-supply failure. The 
Swartwout Co., 18511 Euclid Ave., 
Cleveland. 


Fans 


Ventilating. For clearing inclosed 
areas of objectionable and dangerous 
fumes. Called ‘‘Aerospot.” Wall, ceil- 
ing, floor, and duct types. Model E-1, 
floor-level type, claimed to deliver blast 
effective at 60 ft., E-2 at 90 ft. Porta- 
ble, but can be mounted on ceilings or 
walls. Blasts adjustable from horizontal 
to vertical. Totally inclosed motors, 
drop-forged aluminum-alloy blades, in- 
take rings and motor supports of rolled 
steel. Bendix Products Corp., South 
Bend, Ind. 


Water Cooler 


Steam-operated. For supplying cooled 
water for drinking, for use in unit or 
central air coolers and humidifiers in 
air conditioning, and for cooling quench- 
ing solutions in heat treating. Cools 
water to between 40 and 50 deg. F. 
Has no moving parts except the small 
pumps; can be operated on waste steam ; 





uses no refrigerant other than wat 
itself. Cools by means of flash or i: - 
stantaneous evaporation under vacuui i. 
Fully contained within single tank, 


2 ft. in diameter, 6 ft. high. Three 


sizes, up to 15 tons. Elliott Co., Pit: :- 
burgh, Pa. 


Battery 


Exide-Ironclad, now equipped. with 


separators of “Exide Mipor.” Separator 


material is vulcanized rubber in sheets, 
permeated with microscopic passages 
permitting diffusion of electrolyte. Solid 
particles of active material cannot pass 
through. Material claimed by maker 
to be highly acid-resisting, impervious 
to heat developed in battery, strong 
enough to withstand vibration and rough 
service, and to last indefinitely. Electric 
Storage Battery Co., Philadelphia. 


Cement 


All-purpose, ready for use. Has 
casein-latex base in water vehicle. 
Called “Casco.” Claimed to dry flexible, 
and water, heat, and oil proof. Said to 
combine permanently any two materials 
providing one of them has sufficient 
porosity to permit escape of moisture in 
film of cement. Quart samples offered 
free. The Casein Manufacturing Co. of 
America, Inc., 350 Madison Ave., New 
York. 


Lubricants 


Industrial oils and greases, known as 
“Mergraf.” High-grade lubricating oils 
are blended and impregnated with 
colloidal graphite. Manufacturer states 
that special mercury process is used: 
also that the engine lubricant permits 
operation of new automobile engines 
at high speeds. Marine-State Oil Re- 
fineries, 3757 Bellevue Ave., Detroit. 


Trade 


Literature 


AGITATURS — Bulletin, Patterson “Uni- 
power” agitators—The Patterson Foundry 
& Machine Co., East Liverpool, Ohio. 


Arr Conpitionrnc—Bulletin SL-113, 
describes new line of room cooling, air 
conditioning, and condensing units.—Gen- 
cral Electric Co., Schenectady, N. Y. 


Arr CONDITIONING—Bulletin, “It’s in the 
air!” Describes G-E air conditioning equip- 
ment.—General Electric Co., Schenectady, 
N.Y. 


(Continued on advertising page 66) 
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| Power TRANSMission News 


Stroboscope at the 
World’s Fair 


To show the 
slow move- 
ment and 
smooth action 
of Morse Silent 
Chains, the 
stroboscope is 
used by the - 
Morse Chain __ ——— 
Company in 
the Borg-Warner exhibit in the Travel and 
Transport Building at the Century of 
Progress. 








New Application of Rubber 


in Power Transmission 


A comparatively new type of flexible 
coupling is coming into more general use 
in connecting shafting and is replacing the 
conventional universal joint where the 
angular misalignment is not excessive. 


The coupling consists of two forged 
steel hub members 
mounted on the 
shafts to be con- 
nected. Between 
these is carried the 
floating center to 
which each hub is 
separately con- 
nected through a 
pair of resilient rub- 
ber trunnion blocks. 
These trunnion 

locks, 90° apart, 
are set under pres- 
sure into a_ two- 
piece riveted hous- 
ing of pressed steel. 
The blocks are molded over and perma- 
nently fastened to steel cores, or bushings. 
These steel cores, in opposite pairs, are 
rigidly bolted to the end hub members of 
the coupling, 





d ites 














The especially developed resilient non- 
cold-flow rubber blocks are responsible for 
the extreme flexibility of the coupling, 
providing for greater parallel and angular 
misalignment than any other coupling. 
These rubber blocks are all on a common 
center, equally radial from a common 
axis, consequently this coupling, at any 
angle, will run smoothly and true. 


This is known as the ‘‘Morflex”’ coupling 
and is made by the Morse Chain Com- 
pany, of Ithaca, N. Y. They cite as an 
example of its efficiency a recent installa- 
tion, joining a motor and generator. 
Before this coupling was put on, a semi- 
universal was in use, which was noisy and 
apparently absorbed a lot of power, 


ADVERTISEMENT—Each item on this page is a paid advertisement 


causing the motor to heat badly and caus- 
ing difficulty with the bearings. 


After the ‘‘Morflex’’ coupling was in- 
stalled, the noise disappeared, the motor 
ran cool and the owner’s coupling troubles 
were over. 


As there is no metal-to-metal in the 
assembly, there is no rattle or wear, 
consequently no lubrication is ever re- 
quired. Furnished in a variety of popular 
sizes, for from 34” to 3” shaft diameters. 





20 Years of Service 


By the time any piece of equipment has 
rendered 20 years of service in any one 
plant, it may be regarded as an old friend. 
A prominent knitting mill in Rockford, 
Ill. (name on request), has 40 such friends 
in the shape of 40 Morse Silent Chain 
Drives that have been running for a 
generation. These are 214” units, trans- 
mitting 13 h.p. between 17 and 49 tooth 
sprockets. 














UNDER ALL CONDITIONS 


EET every transmission de- 
mand. Flexible, no power 


loss, low maintenance cost, low 
first cost, long life, chain drives 
give you definite performance 
and operating economies. Adapt- 
able, can be applied to centers 
you want. 


Ask Morse engineers for further 
information on the specific ap- 
plication of chain drives to your 
transmission needs. 


MORSE CHAIN 


COMPANY 


A Division of Borg-Warner Corporation 


ITHACA, NEW YORK 
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‘BANTY' 


Compact dimensions, short 
turning radius, fast and eas 

handling are combined wit 

lenty of power for industrial 
auling in the new “Banty” 
gas tractor. Grades? ‘“‘Banty” 
hauls a 3-ton trailing load up 
a 20% grade at 2.6 miles per 
hour. Long hauls? ‘‘Banty”’ 
travels 5 mph. with 1000 Ibs. 
drawbar pull, and runs light at 
Ti to 8 mph. Heavy loads? 
“Banty”’ starts and hauls a 66- 
ton trailing load on smooth, 
level pavement. 


Full Spring Suspension and 

many other exclusive features 
make ‘‘Banty"’ the outstanding 
high-performance, low-cost 
industrial tractor, ideally 
adapted to the widest variety 
of present-day operating re- 
quireménts. 
BULLETIN 160 describes ‘‘Banty”’ 
tractor in detail, and gives data on 
“The Trackless Train’ method of in- 
dustrial material handling. Write for a 
copy. It may point the way to impor- 
tant savings. 


MERCURY MFG. CO. 
4110 South Halsted Street 
CHICAGO, ILLINOIS 





AND GOES 
THROUGH ANY 
DOOR MORE 
THAN 40° WIDE 





MERCURY 


Tractors e Trailers e Lift Trucks 
ORIGINATORS OF “THE TRACKLESS TRAIN’ 


METHOD OF MATERIAL 


HANDLING 
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Speaking of Pensions— 





(Continued from editorial page 357) 


“But I don’t see why that damns it. In my opinion, it’s 
a lot better to have a plant running well, with your 
workers loyal to you because they know you're inter- 
ested in what happens to them, than it is to wait until 
the government does something that you don’t have a 
word to say about.” 

For a moment there was silence. Then Bent smiled 
his placid smile. “I’m pretty well sold,” he said. “It 
sounds good to me, and I know, Shane, that Gordon’s 
telling the truth.” 

“T want to know about my mother-in-law,” said Shane. 
He threw away the stump of his cigar and lighted an- 
other. But he had ceased to bristle; he was looking at 
Gordon as though there might, after all, be something 
in what the man said. 

“That’s easy,” said Gordon. “You and your wife and 
your kids—and your mother-in-law—would all be a 
whole lot happier if she had enough to live on without 
depending on you. Your workers are a whole lot 
happier if they know they’re going to have enough to 
live on when they get old, and for that very reason they 
work better, and they’re not so likely to strike.” He 
leaned forward. “There isn’t one of you,” he said, “who 
hasn’t got to support some relative or other in his old 
age, and it’s a burden on you. Think of the burden it 
is on men whose income is limited! Think of the money 
they spend paying someone else’s bills—and the money 
they don’t spend buying the things we all manufacture! 
And another thing. . . .” 

He pointed his finger at Shane, but he was speaking 
to them all. “Every one of you has set up a fund for 
depreciation to take care of renlacements on machinery 
and plant. Has it never occurred to you that your men 
are just a little more important than machinery? What 
good is machinery without the men to work it? A whole 
lot of manufacturers in this country are asking them- 
selves that question. They’ve spent millions getting the 
latest equipment and keeping it up, and they’d trade it 
for a pair of old shoes because they can’t run it. I know 
you think this is Socialism, Clark—I can see it in your 
eye. Only it happens to be the truth, whatever you call 
it. You pay your men a fair wage and guarantee that 
they won’t be thrown out on the street when they’re too 
old to work, and you'll learn what I mean.” 

“T can see my men taking a cut of any sort,” grunted 
Shane. “Taking something off their wages to put in a 
pension scheme. .. .” 

“You’d be surprised,” Gordon told him. “They’re not 
so unreasonable as you think. Our men, anyway, took 
a cut when it was necessary without any more cussing 
than was normal. You can’t expect them to be plaster 
saints. If they’re spporting half their relatives and also 
having to save up for the time they’re thrown on the 
street, they’re naturally going to demand all they can 
get. If they feel you’re treating them squarely, if they 
know they’re protected, and that a good man isn’t going 
to be kicked out when he’s old just to save the company 
some money, they’ll listen to reason. More than that, 
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Where SAVINGS are being made 
You will find FOXBORO 
INSTRUMENTS 
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TEMPERATURE (Refinery) 
d Measurement and control of temperature is 
essential in every industry. Foxboro has the 


a most complete line of instruments for the con- 
Pi00-220"F. | 833708 | trol of industrial Processes. Any temperature 
x range up to 2800° F. 
Write for Bulletin 177. 








0 
y ‘ 
: Here is the LATEST! 
O 
d To reduce spoilage and eliminate waste you need not make 
t an expensive investment. This entirely new, inexpensive 
y controller will give you positive air-operated control. Be- 
y cause of its high accuracy and positive control action, there 
! are scores of places in every process plant where it will 
quickly pay for itself. Ask for a complete description of PRESSURE (Paper) 
Z the 1119 Controller—or better, have one of our engineers Pressure records of steam, water, air and gas 
r tell you of the great variety of instruments that are saving a fame ‘higher, ticleney and lower 
y money every day in progressive plants. Write today. —— 
1 Write for Bulletin 185. 
t 





OE eS eee. 





LIQUID LEVEL (Flooring) HUMIDITY (Food) FLOW (Gas) 
Measurement of liquid level is often the key Positive —— control of driers, quins All fluids used in quantity should be metered! 
| to increased efficiency. Its correct control S rooms and all departments where hydrosco Steam and fluid Flow Meters for inter-depart- 
also often essential for successful process co materials are processed is made simple th mental metering increase efficiency and cut 
: trol. Foxboro can furnish every type of Liquid Foxboro direct-reading humidity instruments. waste to the bone. There is a Foxboro Meter 
Level Instrument. Recorders, Non-Recorders and Controllers to fit every purpose 
Write for Bulletin 188. available. Write for Bulletin 178. 


Write for D.M.F. 595-1. 


| FOXBORO “tose. ou” 


THE COMPASS OF INDUSTRY Offices in Principal Cities 








®PCOMPLETE INDUSTRIAL INSTRUMENTATION ® 
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I’ve found that a lot of them like having the money put 
where they can’t get at it.” 

“T don’t see that,” began Shane. 

“Tt’s like this,” went on Gordon. “A savings account 
is always subject to raids, as it were. Johnny breaks his 
leg, or the wife wants a refrigerator, or her mother 
comes to live with her”’—he waved his hand at Shane 
—‘“and the first thing a man does is to break into 
the savings account. Well, if the money is drawing 
interest in an account he can’t get into, he doesn’t spend 
it, and the average man likes that. They'll get what 
they need anyway. If they can’t do anything about 
mother-in-law, they know their children won’t have to 
support them when they are in-laws. And, of course, 
they usually have a savings account anyway. Of course, 
there are always some men who aren’t thrifty. . . .” 

“That’s what I was going to ask,” broke in Clark. 
“Isn’t this scheme just playing into the hands of the 
lazy? Old age pensions, it seems to me, take away the 
incentive to save—to work.” 

“In a few cases they may,” said Gordon, “but that’s 
no argument against them. The percentage of lazy 
spendthrifts is small, and the loss they cause is made 
up a hundred times over in the security you give your 
decent men. There are plenty of men who can’t save 
even if they want to. You try bringing up a family on 
a small income and see how much you save! Besides, 
we're only human. A man may squander his income be- 
cause he knows he’ll have enough to live on when he’s 
older, but if he has children he’s far more likely to use 
it to buy the things other people have to sell. And you 
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certainly can't doom a hundred honest workers to the 
poorhouse just because one of them, saved from that 
same poorhouse, is going to indulge in riotous living.” 

For a moment there was silence. 

“Just how much does this cost your company?” asked 
Shane at last. 

“Not as much as continued labor troubles, I’ll tell 
you that. In fact, we’ve found that our pension scheme 
has actually saved us money.” 

“Tf it’s done that,” said Shane, suddenly, “I want to 
hear more about it. Got any figures?” 

“Yes,” said Gordon. 


Nobody Can Bat for the Boss 


(Continued from editorial page 340) 

Incidentally, the original document signed by the repre- 
sentatives of the employees and of the management is 
still extant. Copies of it hang on the walls of several 
private offices in our administration building. There 
among the rest of the signatures of this original agree- 
ment, or organization treaty, may be seen the signatures 
of the two men who today stand at the top of the man- 
agement organization chart. Both of us can still recall 
the circumstances under which the plan was inaugurated 
—in fact are often asked by the employees’ representa- 
tives to clear up some obscure bit of history or precedent 
because of our unbroken connection with the set-up. 

We of the management believe—and I think most of 
the employees believe with us—that our company’s deal- 





SILENT 
CHAIN DRIVES 


RAMSEY CHAIN COMPANY, Inc. 





1021 BROADWAY 
ALBANY, N. Y. 


DISTRIBUTORS AND SALES OFFICES IN ALL PRINCIPAL CITIES 








Economical 


and Efficient 


Look to your transmis- 
sion equipment to re- 
duce power bills and 
lost production time. 
Ramsey Silent Chain 
Drives eliminate loss of 
power and lost motion. 
They are 100% positive, 
delivering all the power 
you pay for at the 
speeds required, with 
unusually low cost of 
maintenance. 


Let a Ramsey engineer 
help you reduce your 
transmission costs. 























‘HE Richman 

». Brothers Com- 
pany, Cleveland, 
Ohio, clothing manufacturers, 
recently installed a 90-kv-a., 
4,000-volt General Electric 
Pyranol capacitor which im- 
proved their power-factor from 
72 per cent to 90.7 per cent. 





The first month’s power bill 
showed a saving in demand 
charge of $46, and the second a 
saving of $64. At this average 
rate the savings will pay for the 
equipment in less than18 months. 


Note, in the above installation 
photograph, how little space 
these small, compact G-E Pyra- 
nol capacitors require. They 
may be placed in even the most 
out of the way places. 


GENERAL @ ELECTRIC 











HE Cudahy Packing Com- 
. pany, Los Angeles, Califor- 
nia, recently motorized a 300-ton 
ammonia compressor with a 500- 
hp. General Electric synchronous 
motor and control. 


Mr. T. C. Boughan, superintend- 
ent, says, ““With the installation 
of this synchronous motor, we 
are able to improve our power- 
factor to better than 99 per cent, 
which earns us a discount of 
better than five per cent on our 
monthly power bill, or approxi- 
mately $1,800 per year. In addi- 
tion to improved power-factor, 
we have benefited by improved 
voltage conditions and greater 
over-all plant efficiency.” 







Have you recently checked up on the 
power-factor in your plant? If your 
power Contract contains a power-factor 
bonus or penalty clause, G-E power- 
factor improvement equipment — syn- 
chronous motors, capacitors, synchro- 
nous condensers — will improve plant 
operation and effect savings that may 
make the installation a very profitable 
investment. Look ‘into these savings. 
Simply check and mail the attached 
coupon; or, if you prefer, call the G-E 
sales office nearest you. 





General Electric Company, 
Dept. 6E-201, 
Schenectady, N. Y. 


Please send me your new Bulletin, “Direct- 
reading Power-factor Improvement Chart”, 
GET-541. 


Name 





Firm 





Street 
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RIGIDLY 
TESTED 


Victor [Friction and Rubber] and Sticka 
Tapes also Distributed and Guaranteed 
by GRAYBAR. 





OFFICES IN 73 PRINCIPAL CITIES. 
EXECUTIVE OFFICES, GRAYBAR BLDG., 








NEW YORK. N. ¥. 
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ings with the personnel have consistently been as fair 
and generous as they could be, that any exceptions have 
been due to human fallibility rather than to intention, 
We have not always agreed with the elected representa- 
tives when they came to us with this or that idea. But 
it has usually been true that, after we had sat down 
together and discussed the situation, our minds met and 
we reached an agreement mutually satisfactory. Which, 
after all, is about the most that can be hoped for in any 
business relationship. 


Perfection Impossible, But Keep Trying 


No matter how sincerely, or even generously, an em- 
ployer may seek to give his people the best possible deal, 
obviously not all will be satisfied. In any large group 
will be found individuals whom it is humanly impos- 
sible to satisfy, because the source of their discontent 
is within themselves—although, of course, they believe 
it is in their surroundings. Consequently, it is beyond 
possibility to attain a 100 per cent result in industrial 
relations, if by this we mean attaining perfect results 
with every employee. But it is easy to be satisfied with 
inadequate results, blaming the difference upon the per- 
versity of human nature. Which is an excuse that will 
not wash. 

We believe that the overwhelming majority of Good- 
year people feel that Goodyear is a pretty fine place to 
work. They appreciate the policy of work-spreading by 
which we kept thousands more at work in our plants 
during the depression depths than we otherwise could 
have. They recognize that wages in our industry were 
cut less than in any other major industry during the 
years of worst travail, and that this was voluntary with 
the employers. They agree with the company’s pension 
plan which provides one per cent of the total earnings 
during the employed period as the annual pension of 
anyone retired after fifteen years of continuous em- 
ployment. They hold to the Industrial Assembly as an 
effective mechanism for representing them before the 
management. 

Yet we find efforts to introduce other forms of em- 
ployee organization going on constantly—chiefly from 
the outside. Union organizers undertake the unioniza- 
tion of rubber workers. Communists work pretty much 
under cover to strengthen their lines inside our fac- 
tories. There are a dozen simultaneous efforts to win 
Goodyear employees away from their accepted indus- 
trial relations program to some ism which the salesman 
assures them will be very much better for them than 
their present good health. So far, these efforts have 
gained little headway, simply because our people recog- 
nize that their present set-up is entirely adequate for 
their purposes. 

A major reason why our people profess satisfaction 
with the program now so long established is that under 
it they obtain everything that they might hope for. As 
it stands, the management feels its community of in- 
terest with the employees; management and factory 
people are not lined up like two opposing armies on 
opposite sides of No Man’s Land. They are rather 
lined up together for the common good. They are both 
informed of their common objectives. 

During the past year, for example, we have employed 
a method of communicating with our employees which 
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Engineers and production managers in 
thousands of industrial plants will verify 
these facts. 

No other V-Belt has Dayton’s patented 
cogged inner:surface and laminated con- 
struction. These are the exclusive features 
which enable it to bend around even the 
smallest pulley without buckling or dis- 
tortion. And, with its die-cut sides instead 
of molded ... with its raw-edge surface 
contacting the pulley groove... it has a 
bull-dog grip that prevents slipping and 
sliding. Thus, center-to-center distance 
can be shortened... floor space saved. 


Furthermore, these exclusive features 
save power. And there’s less tension, less 
wear and tear on bearings. 

Dayton Cog-Belts are clean, quiet, rug- 
ged. No dressing or lubrication is re- 
quired. They last longer. Belt replace- 

ment costs are 
lower ... often cut 
in half. All this 





means economy, and that alone is 


worthy of your serious consideration. 
There are many more facts you'll be 

interested in knowing. May we send 

them to you? There’s no obligation, you 


know. Write us. 


THE DAYTON RUBBER MFG. CO., 
DAYTON, OHIO 

Factory Distributors in Principal Cities and all 

Westinghouse Electric and Mfg. Co. Sales Offices 


Dayton 


COG-BELT DRIVES 
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0 more experiments 


Pm ALL SET? 


Experiments are decidedly in order while searching for 
a truly reliable and trustworthy wire that will not let you 
down when operating conditions are difficult. 

But when your troubles are solved, as they usually are 
when you try out ROCKBESTOS A.V.C. wire, you can 
afford to be hardboiled. And here are a few of the 
reasons why ROCKBESTOS wires successfully meet 
Ypeally severe operating conditions. 

First, the material which is the basis of the insulation 
6f ROCKBESTOS A.V.C. wire is not subject to change 
or deterioration. It is asbestos—millions of years old in 
its present form. Next, we do not simply braid it or 
wind it on the wire. That would give no moisture 
resistance. Instead it is processed on in a seamless, joint- 
less, impregnated sheath. This sheath is moisture-resist- 
ing, can’t burn, is heatproof, isn’t affected by corrosive 
fumes and won’t bloom when attacked by oil and grease. 
Not satisfied with that, we supply a still further margin 
of safety by embedding in the felted asbestos wall a high 
dielectric insert of varnished cambric. 

ROCKBESTOS A.V.C. Wire is daily saving trouble in 
steel mills, railroads, mines, power stations and indus- 
trial plants. 

Discover its advantages for yourself. We'll send samples 
and suggest tests you can make. Then you'll know 


why electrical men say “ROCKBESTOS A.V.C. is the 


wire for me!” 


ROCKBESTOS PRODUCTS CORPORATION 
New Haven, Conn. 





ROCKBESTOS 


—the wire with permanent insulation 












ROCKBESTOS PRODUCTS CORP. 
New Haven, Conn. 


I’ll take you up. Send me your samples and catalog. 
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to the best of our knowledge has never before been used. 
We have had a weekly broadcast, over a local radio sta- 
tion, during which the president has told his listeners the 
inside facts about Goodyear which have enabled them 
to orient themselves in relation to the company as a 
whole. The radio talks were decided upon because the 
working force had grown to such numbers that it was 
impossible to gather them together in any available hall 
and tell them (as has been the previous practice) the 
same sort of facts; the fifteen-minute radio broadcast 
permitted the closest possible approach to this same 
old-fashioned face-to-face talk. 


Radio Talks—World of Good 


These radio talks rambled over a wide field. They 
touched in one period on the jungle sources and East 
Indian plantation sources of crude rubber; in another 
they explained competitive situations. One broadcast 
even went in detail into the question of a Goodyear 
contract which was at the moment under fire before 
Federal Trade Commission hearings. They covered pen- 
sions, the company’s attitude toward unemployment in- 
surance, the spread-the-work policy, the Industrial 
Assembly, dealer organizations, everything of suffici- 
ently broad interest to appeal to most of the employees. 

The radio programs were inexpensive, and we have 
reason to believe that they reached practically every 
Goodyear employee within hearing distance of this sta- 
tion. To be sure, they reached a great many other 
people, too; hundreds to our knowledge listened to them 
who are employed in other rubber companies, from high 
places to low. The effect of these talks on the non- 
Goodyear listeners certainly did us no harm. And the re- 
sult inside the organization was almost measurable. They 
did a world of good both among the people who have 
Goodyear jobs and among those Goodyear people for 
whom jobs had not yet opened up. 

All that has been said in this article can—now that 
you have the background to understand it in tabloid 
form—be restated in a very few sentences. First, there 
is a great necessity for well-thought-out programs of in- 
dustrial relations, as anyone can see who reads the news- 
papers; and the best time to start work on such a 
program is always the first minute after the subject 
comes up for discussion, since until such a program has 
behind it a history of functioning which inspires mutual 
confidence it cannot really begin to yield its dividends. 

Second, it is essential to the successful development 
of an adequate industrial relations plan that the man- 
agement—all the way to the top—take the ultimate re- 
sponsibility for it. Obviously such a program cannot 
really function if it is left in the hands of a sub-execu- 
tive who, however great his intelligence and however 
sincere his intentions, has no considerable voice in those 
policies which are the corporate exemplification of its 
attitude. Nobody else can bat for the president. 

Third, it is not only necessary to be fair in all deal- 
ings with employees, but it is also advisable to keep 
them posted on developments and policies in the busi- 
ness so that they can correlate their personal experience 
(which of necessity is highly limited) with their other 
information and thus get some sort of picture of the 
institution as a whole, and of the problems which make 
management more than a job of a-b-c simplicity. 
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RHOADS TANNATE LEATHER BELTS 


replacements {| Salesman! 








Che @OU will not live long enough to sell us replacements,”’ 


Y remarked the manager of a large paper mill to a Rhoads 
~j Salesman a short time ago, as they noted the excellent 











condition of the belts shown in our pictures. The report says 
that all three belts ‘‘show absolutely no signs of wear.” 
If the belts are given judicious applications of Rhoads 
Leather Belt Preserver, from time to time, there is a great pos- 
sibility that the Manager’s opinion of his Tannate Belts will 
prove correct. 
Tannate Belts have a combination of desirable belt qualities ee ee 





Sle Poe 


not often found, all together, in equal degrees, in any other 
make of belt-—-durability, slight ened, sadiepeent citi teiach’ Sate @t Geen eee 
| tion, and that wonderful Tannate grip that turns power into 
dollars. 

We will be glad to give you, on request, additional informa- 
tion, or quote you prices, on Tannate Belting, Leather Packings 
or other Rhoads Products. 














PHILADELPHIA, 35 N. SIXTH ST. 


NEW YORK CHICAGO ATLANTA CLEVELAND 
102 Beekman St. 26 N. Clinton St. 88 Forsyth St., S. W. 1200 W. Ninth St. 


Factory and Tannery, Wilmington, Delaware 





Every Kind of "MEGGER’ 


TRAQE MARK REGISTEREO U.S PAT OFF. 


: “By making periodic ‘Megger’ tests, we have prevented serious 
damage and shutdown, and have saved a 250 kva. generator, 


a 40 h.p. motor and two 20 h.p. motors ... . The ‘Super-Meg’ 
you supplied has proved its value many times.’’ 


A Food Products Plant in Indiana. 








{also Copper & Brass) 











In Stock For ys problems of maintaining ineers who have come to know its 
& pn pra gard ———. oad oa _ ce ~—o at oe 
hi . risk of un- sma : i harge- 
Immediate pment expected breakdown, will be made able to i ionuiaiiis Gar useaeees 
simpler, — and more —- by explains the simple basis by which 
Hot rolled bars. Plates, tank, boiler, —" egger tests of insula- ae, sae = what you 
Cold rolled bars incl. cold rolled, floor, ete. = ; = oe ‘© know about the condi- 
high speed screw and Structural steel _inel. This procedure, which—for years _ tion of electrical equipment. 
eoruvecy steel, rails, H Beams, ete. —has been common practice among Write for Bulletin 1355-F. 
Alloy steel bars, nickel, Tubes, boiler and me- n 
chrome, etc. chanical. James G. Biddle Co 
Stainless steel sheets, Rivets, bolts, etc. ° 
bars, etc. Brass, copper. Electrical Instruments 
Sheets Babbitt. 1211-13 Arch St. 


Black galv., cold Tools. 


ro! led, Special finish. Philadelphia, Pa. 


Write for the Ryerson Stock List. 


Joseph T. Ryerson & Son, Inc. 





Plants at: Chicago, Milwaukee, St. Louis, Cincin- 
nati, Detroit, Cleveland, Buffalo, Boston, The 
Philadelphia, Jersey City “SUPER - MEG” 


type of “Megger”’ 
Instrument here 
illustrated, is now 
available in ranges 
up to 2000 meg- 
Ohms, and with 
hand generators 

‘ rated up to 1000 
volts. The new Midget “‘Megger’’ Tester (weight—3 lbs.) also is of interest. 
Described in Bulletin 1355-F. 
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ECONOMY 


N INVESTMENT in Minneapolis-Honeywell 

industrial controls will result in economy in more 
ways than one . . . Fuel savings alone can amortize 
the cost of such an investment, often in a short time. 
Automatic controls save labor, prevent rejects and 
greatly improve the quality and uniformity of your 
products... The Minneapolis-Honeywell Engineer 
in or near your city will show you how automatic 
controls will reduce your overhead . . . Minneapolis- 
Honeywell Regulator Company, 2706 Fourth 
Avenue South, Minneapolis, Minnesota. 


INNEAPOLIS-HONEYWELL 
Control Systems 
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Steam Engine, Steam Turbine—. 





(Continued from editorial page 351) 


Reciprocating Engines 


1. Old type slide-valve with throttling governor. Simple in 
mechanism and design. Normally uses 50 to 70 pounds of steam 
per horsepower-hour equivalent to 75 pounds and over per kilo- 
watt-hour. It may still be used profitably when no more power is 
needed under conditions wherein the exhaust steam is all utilized, 


2. Automatic high-speed, slide, or piston-valve engine, steam 
cut-off and speed controlled by flywheel governor. Uses far less 
steam than Type 1, normally about 45 to 50 pounds per kilowatt- 
hour. Its speed adapts it readily to direct connection with elec- 
tric generators and reduces space and weight. Its application 
is very wide in the smaller sizes. Its better steam economy will 
often provide a more nearly true balance between demand for 
power and demand for exhaust steam when the latter is relatively 
reduced. It is designed for moderately low initial steam pressures, 
in the neighborhood of 125 pounds. The better designe will usually 
require les sstea mthan a turbine under the same non-condensing 
conditions. It is practically never installed condensing as the net 
gain would not warrant the added cost and complication. Therefore 
its use should be chiefly for situations in which all or at least 
a large proportion of its exhaust can be used. 


3. Corliss engines are still more saving of steam than Type 2, 
owing to their method of steam admission, quick cut-off, and 
generally improved steam distribution. They are of inherently 
lower speed with higher weights and costs. Steam consumption 
will normally range from 36 to 45 pounds per kilowatt-hour non- 
condensing and about 29 to 36 condensing. 

When George Corliss introduced this type, he would take pay- 
ment in saving in fuel effected over engines in general use in 
those days. Later, an attempt was made to increase the speed 
by direct gearing of the four valves and dispensing with the 
dashpots. The speed was secured, but the efficiency was lost 
with the rotary valves used. However, the four-valve poppet- 
type engine retained the quick cut-off and produced extremely 
good efficiencies and low water rates. 


4. Compound engines were employed to reduce steam consump- 
tion by reducing cylinder condensation. By dividing the expan- 
sion of the steam between two or more cylinders a minimum 
difference in temperature between the steam and the cylinder 
walls was obtained, thus lowering cylinder condensation and steam 
consumption. Higher steam pressures added to the economy, 
which was sti!l further advanced by condensing operation. The 
compound engine is expensive and bulky; condensing cannot add 
as much to its efficiency as to that of the turbine, which has 
practically entirely displaced it in modern condensing practice. 
Good compound engine performance may be in the order or 21 
to 26 pounds per indicated horsepower-hour non-condensing and 
17 to 20 pounds condensing. The corresponding rates per kilo- 
watt-hour would be approximately 31 to 40 pounds non-con- 


densing and 26 to 31 condensing. Steam rates will vary with. 


type, size, load, and steam conditions. 


5. Unaflow engines were the next development—for which 
Professor Stumpf of Germany has the credit. The steam enters 
at one end of the stroke and is exhausted at the other end 
through ports at the middle zone of the cylinder. This is the 
single direction of flow, or unaflow, principle. The temperature 
difference between steam and cylinder walls is thereby so reduced 
that two-cylinder compound engine efficiency is secured in the 
much simpler single-cylinder machine. This type of engine has 
had very wide application in industry because of its fine com- 
bination of simplicity and efficiency. 


Turbines 


We may now proceed to a discussion of the various 
types of steam turbines which are especially suited to 
different industrial situations. A turbine may or may 
not be better in your plant than an engine. But if you 
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The secret of Jefferson Super-Lag Fuse perform- 
ance lies in the lag plate which is a part of the 
Super-Lag link. This plate retards the normal 


fuse action and provides a time interval or lag. - 


This time-lag prevents the fuse from blowing on 
harmless temporary overloads—saves needless 
shutdowns and link replacements. 


Men must be paid whether they are busy or 
“stopped.” Their time is even costlier when 
“stopped” for the efficient pace is broken and 
it takes time for them to get back to that pace. 
Reduce needless stops with fuses that protect 
TIME as well as motors. 


Jefferson Super-Lag Renewable Fuses protect 
time. They provide reliable, accurate protec- 
tion—riding over harmless, momentary surges 
—operating positively on extended, danger- 
ous overloads. There is no better protection 
for electrical equipment and property—and 


against STOPPED TIME. 


Made in all capacities—knife-blade and fer- 
rule types. Protect your plant against unnec- 
essary shutdowns by specifying Jefferson 
Super-Lag Fuses. 


JEFFERSON ELECTRIC COMPANY 
Bellwood (Suburb of Chicago) Illinois 


JEFFERSON 


SuperS Fuses 
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Have You 
a Control 


Problem 
on Your Mind? 


We invite you to make full use of Dunco, engi- 
neering service on your control problems. 
Skillful, experienced men are here to help you 
—ready to explain circuits and apparatus to do 
any job within the scope of the electrical relay 
—to quote prices—to make recommendations. 


It is quite possible one of the more than 50 
standard Dunco Relays will meet your needs. 
If not, we’ll make a special relay for you, at 
very little cost. Write us, tell us what you 
want to do and we’ll tell you how we would 
do it. 





THE DUNCO LINE: Electric Counters, Thermostats, Time 
Delays, ry Relays, Remote Control Relays, Power Transfer 
Relays, and a variety of electrically heated pots and ladles. Ask 
for bulletins on any or all of these. 








LR. 


EW WRIGHT HIGH- 
SPEED CHAIN HOIST 


21 POINTS OF SUPERIORITY! 
Write for descriptive catalog today 


WRIGHT MANUFACTURING DIVISION OF 
AMERICAN CHAIN COMPANY, Inc., York, Pa. 
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do not select the type of turbine which will give you the 
best plant heat balance, the difference will be a good 
many dollars a day out of your profits; and to rub this 
in a bit, the first cost of the one you should have bought 
may have been less than the wrong one you chose. Or 
perhaps it was sold to you! 

One beauty of the turbine is its great flexibility in 
meeting a wide variety of power, process, and heating 
combinations, provided you select the type needed for 
your requirements. 


Seven Types 


Well, there are seven types of turbines, classified in 
accordance with the path the steam takes in passing 
through them, as indicated in Figures 1 to 7 (page 351). 
The arrows show the flow of steam to and from the vari- 
ous stages of the turbine, exhaust to heating, process, or 
condenser. 


1. Non-condensing or back-pressure turbine. This is the sim- 
plest, cheapest, and oldest of all the types (Figure 4). All the 
steam enters at the throttle, is expanded through all the stages 
of the machine, and is discharged at atmospheric pressure or 
above. It is best applied where its use will give not more than 
sufficient exhaust steam to balance process and heating require- 
ments. 

Its water rates vary with the heat drop through the turbine— 
that is to say, the steam consumption increases with increase of 
back pressure and decreases as higher initial steam pressures and 
temperature are applied. 


2. The straight condensing machine is used where only power 
is wanted from the unit, no heating or process steam being 
needed. For the same pressure and temperature of initial steam 
its consumption per kilowatt-hour is of course far lower than 
Type 1. But it would mean a great loss of capital and operating 
cost if it were used in an application suited to Type 1. 


3. The bleeder or extraction condensing machine would often 
be used where neither 1 nor 2 would give a good heat balance. 
If the demand for medium- or low-pressure process and heating 
steam changes radically, either seasonally or periodically, this 
type of unit automatically adjusts itself to maintain an economical 
steam balance at all times. 

Thus, when demand -for process steam becomes less, this other- 
wise bled steam passes on through the low-pressure stages of 
the turbine and to the condenser, thereby generating its quota 
of electrical energy and automatically reducing the admission of 
boiler steam to the unit, and vice versa. 

Under general average conditions of load, if, say, 50,000 
pounds of low-pressure steam per hour is needed for process, 
only about 25,000 pounds need be added from the boilers to the 
throttle flow. As against drawing steam direct from the boilers, 
half this steam is saved. 


4. The non-condensing multiple bleeding or extraction unit is 
the most economical when two or more exhaust pressures are 
needed for process, while at the same time all the exhaust can 
be used. The steam of each pressure as bled from the turbine 
has already generated energy so that it becomes a byproduct of 
the exhaust steam thus extracted. This is equally true of steam 
which is bled from any of the extraction types of turbines dis- 
cussed in these pages. The problem involved is expert selection 
of the type which will give the most economical overall heat and 
power balance for the combination of both requirements. 


5. The mixed-pressure condensing unit combines witha straight 
condensing turbine the feature of receiving surplus and otherwise 
wasted medium- or low-pressure steam into its lower pressure 
stages. The waste steam so received produces additional elec- 
trical energy, so that the use of direct boiler steam is corre- 
spondingly reduced. This system is often used in steel mills to 
conserve otherwise wasted exhaust from steam hammer or rolling 
mill engine and other sources. When there is insufficient of this 
for the load, the high-pressure stages automatically take enough 
boiler steam to carry it. 


6. A modified bleeder (Type 3) adds the mixed pressure fea- 
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m = WIPING WEDGE CONTACTS 








It is entirely unnecessary 
to tolerate trouble in safety switches. Protective devices 
such as these should be trouble-proof and fool-proof. 


Look at the type of construction used in EC&M 
TYPE A SAFETY SWITCHES. Contacts are double- 
break. Moving contacts are of the semi-floating, V-shape 
type, definitely attached to a steel cross-bar—they can 
not get out of line—all blades must open and close when 
actuated by the operating handle. 





INSTALLATION 
of 24 ECGM Typ e 2700 East 79th Street, Cleveland, Ohio. 
A Safety Switches } Gentlemen: 

with no space be- 


tween because MS iC Ao kos SG si sutsreiewia 4 Gone mel Va cine a 
front-o perated. MUNIN ss 5 Tio ars. k-e haisinrg el eons Sains ely Cees OF 





They can't get 


out of line | 


These moving contacts are forced into V-stationary 
contacts and locked in this position under heavy pressure. 
The entire switch is mounted on a unit-base. This means 
that buckling or bending of the enclosing box when 
installed on an uneven surface will not prevent proper 
action of the switch. 


Wiping wedge contacts is only one of the many reasons 
why EC&M Type A Safety Switches are used by everyone 
concerned with the installation of a safety switch that 
will do away with trouble and last for many years. 


Mail the coupon below to-day so that you will have 
complete information available when needed. 





Mail This Coupon To-day 
COMPACT “ 


THE ELECTRIC CONTROLLER 
& MFG. CO. F.M.M. 8-34 





Please send me your complete information on 
EC&M Type A Safety Switches. 








OE FEE OPE OE CR EE TCT en 





THE ELECTRIC CONTROLLER & MFG. CO. 


PHILADELPHIA 
NECA BD oD See CLEV ELAND,OHIO PITTSBURGH-OLIVER BLDG 


DETROIT>-DIME BANK BLDG. 
BIRMINGHAM -BROWN-MARX BLDG. 
CINCINNATI~412 SYCAMORE ST. 
ST. LOUIS-1027 cuartonia Tennace 





BALTIMORE ~810 CEDARCROFT RD. 
HOUSTON -928 M&M. BLDG. 
TORONTO>-*2 NEVILLE PARK BLVD. 


SAN FRANCISCO-420 MARKET ST. 

LOS ANGELES- 912 E. THIRD ST. 
BUFFALO — 888COLVIN BLVD. 
SEAT TLE-2207-|@AVEso. 
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ture to that of bleeding. I have found this useful where a sub- 


stantial demand for exhaust heating existed in winter, while in 
summer the auxiliaries produced more exhaust than could be 
utilized. By applying the combination of mixed pressure and 
bleeding, a perfect steam balance can be maintained throughout 


the year, with maximum saving of steam and fuel. 


7. The low-pressure unit has for its single function the use of 
otherwise wasted exhaust steam for power purposes. Usually it 
is better to add high-pressure stages as in the mixed-pressure 
type to provide reserve power when no free exhaust is available, 


ONE-PIECE 


One-piece Eloctatecvet 
construction gives Blaw- 
Knox Steel Grating excep- 
tional strength and elimi- 
nates all loose parts and 
rattles. 


Send for Blaw-Knox Catalog 
No. 1333 — giving com- 
plete details and safe wena 
tables. 

BLAW - KNOX COMPANY 


2031 Farmer’s Bank Bidg. 
- Pittsburgh, Pa. 


























Often Combined 






Engines and turbines can be combined, often with 
high efficiency. A notable example of this may be seen 
at the power station of the Interborough Rapid Transit 
Company, New York. Here compound engines exhaust 
into low-pressure turbines which were added many years 
ago, but the results are so good that the practice is con- 
tinued. Each type of unit is working on the pressure 
range to which it is best adapted, and the combination is 
most excellent. 

Similarly, in industrial plants operated by engines 
where quantities of exhaust are wasted, low-pressure 
condensing turbines can be installed to turn this waste 
into electricity. 

When the question is asked, “Which is more econom- 
ical; the steam engine or the steam turbine?” it may be 
nicely compared to the inquiry: “Which is better; the 
automobile or the aéroplane?”’ And the answer each 
time is the same: “It depends upon what you want to 
use it for.” 












BLAW- NEN OX 




















lhe Night, Combination 
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Noadsc-ROoT COUNT E RS —ALERT OPERATORS 


THEY GO TOGETHER when production is counted — With the record always VISIBLE, up-to-the-minute, 
automatically — as your machines run. The operator sees his under-runs and over-runs are avoided. Expected production is 
work recorded every hour of the day — every minute! He's consistently held to; so are your estimated costs. May we 
got his eye on RESULTS — which govern his wages. suggest just how to accomplish this — at your machings? . 


VEEDER- ROOT. INCORPORATED 


J] HARTFORD, CONNECTICUT. 
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ADVANTAGES 


OF OSBORN 
TRAMRAIL SYSTEMS 
ARE PREDETERMINED | 


Before You Invest 


Osborn studies your materials handling 
problems at no obligation to you. 





Before You Invest 


Osborn recommends the most practical 
Osborn-designed Grab equipment to pick 
up the loads. 


Before You Invest 


Osborn suggests the correct combination 
of Osborn Tramrail units to convey the 
loads, via the overhead route, with speed, 
safety and economy. 





Before You Invest 


in materials handling equipment. . . 


INVESTIGATE Osborn Tramrail Systems! 


Tye Oseorn Manuracrvrine COMPANY 


5401 HAMILTON AVE., CLEVELAND, OHIO, U. S. A. 


“Above the Hook” problems are solved by 

the correct combination of Osborn Tram- 

rail units. ——— — 
ee, 


“Below the Hook” problems are solved by —_—__—_— 


pong: Osborn-designed Grab equip- 3 R A M R Al L S ¥ S ag ZI M S 
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Close-up of smooth-top 
roof fonly 9 years old} 
on factory building of 
nationally-known cor- 
poration in Pittsburgh. 
Cracked. Buckled. 


Koppers 
Pitch and 
Felt Roof 

which 
replaced 
smooth-top 
roof. 


LR. 


WE DO @uR PART 


im case is typical of hundreds of roofs. 


Smooth-top roofing was applied on a flat deck. To prevent water 
from lying on the flat surface and disintegrating the roofing, the 
roof was given a pitch with 8 to 12 inches of cinder fill. 


In spite of that, the roofing cracked, water entered the cinders, 
vapor was formed. This ripped up the roofing in great buckles. 
$2,000 was spent in patching in two years. Finally the roofing 
and the cinders had to be taken off. Koppers Roofing was applied 

. . absolutely flat. No fill needed; no slope; water won’t hurt 
the Koppers Roof. No more trouble on this roof. 


FOR ROOFING OR RE-ROOFING, specz/y 


va 
| aaerces COAL TAR PITCH 


“fe 
ae COAL TAR SATURATED RAG FELT 


AND A GRAVEL OR SLAG SURFACE 


KOPPERS PRODUCTS COMPANY 


KOPPERS BUILDING - PITTSBURGH, PA. 






New York - Providence 
St. Louis 


Birmingham - Boston 
OT Tor 5-40) 


KOpPPERS 
~~ 





OTHER KOPPERS PRODUCTS: Membrane Waterproofing; Dampproofing; 
Tar Aluminum Paints; Plaster Bond Paints; Tarmac Road Tar for Streets, 
Pavements, Drives, Highways. 
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Aluminum Arrives 





(Continued from editorial page 343) 


Aluminum has a specific gravity one-third that of other 
metals commonly used in this field, thus reduces mass 
wherever it can be economically applied. Either it cuts 
down the energy required to produce a certain speed or 
else the same amount of energy produces a greater speed, 
so we must not be surprised to find so much aluminum 
going into the big business of reducing weight and in- 
creasing efficiency of operation. 


Big Gun in War on Weight 


This big business goes right back to the turn of the 
century and the aluminum rims, mudguards, and gear 
cases commonly used on the bicycles that were, in those 
days, built for two. 

In the wake of the bicycle came the motor car, and 
automotive engineers were quick to grasp the many op- 
portunities afforded by aluminum to save weight and 
increase speed. At one stage in the development of the 
automobile to its present approximation of perfection 
the trend was unmistakably toward aluminum. Crank- 
cases, oil pans, transmission cases, bodies of that metal 
were common. 

They may be again—before we know it, perhaps. 
Right now, however, with competition so keen in the 
small pleasure car field, F.O.B. price seems to be a more 
potent selling argument than lowering operating cost, 
and one way to keep F.O.B. cost down is by using 
heavier and cheaper metals. In the average passenger 
car pistons, possibly cylinder heads, are the most impor- 
tant aluminum survivors. 

Motor trucks and buses are something else again. Here 
dead weight does not belong and every pound removed 
means bigger pay loads (because the maximum gross 
weight is rigidly limited by highway laws) or it means 
lower operating and maintenance costs. 

A typical example of the saving that can be made is 
found in a gasoline truck whose aluminum tank weighs 
972 pounds less, carries 500 gallons more than its steel 
predecessor. Since total capacity is 3,500 gallons, you 
might say every seventh load is carried free. Or, figur- 
ing it another way, it costs three-quarters of a cent per 
gallon to deliver gas. The truck makes five trips a day.. 
A bit of hasty multiplication will show that the extra 
payload of 500 gallons on those five daily trips means 
a saving of $18.75 a day with no increase in operating 
cost. 

It is not unusual to find an aluminum truck body that 
weighs 1,600 pounds replacing a wood and steel body 
weighing 3,700, a saving of 2,100. The result every 
time will be lower cost of operation, a smaller, less ex- 
pensive power unit, lower maintenance and repair costs. 

A more recent development is the all-aluminum chassis 
which weighs 9,480 pounds. The standard chassis it 
replaced weighed 12,375. Saving, 2,895 pounds. Of 
course, the all-aluminum chassis costs more, but suppose 
it saves $100 monthly in operating cost, how long will 
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COMFORT 


When Winds Blow Hot 


When Winds Blow Cold 





MULTISPEED 





SPLASH PROOF 





EXPLOSION PROOF 


for 





AIR CONDITIONING 


Continuous operating dependability is the greatest factor 
in assuring popular demand for air conditioning equip- 
ment... Cool comfort in Summer... Warm comfort in 
Winter ... Healthful surroundings throughout the year. 


Much depends on the motor. And, much has been contributed 
by Century. Beginning with the development and pioneer- 
ing stages, Century has always played a necessary part 
in bringing Air Conditioning Equipment to its present stage 
of acceptance, through dependability and cost of operation. 


We invite requests for engineering co-operation... whether 
your application calls for Single Phase, Polyphase, Direct 
Current, Multispeed, Open, Enclosed, Totally Enclosed Fan 
Cooled or Explosion Proof Motors. Up to 600 Horse Power. 


CENTURY sie naeslaal he COMPANY 
1806 Pine Street ’ ’ St. Louis, Mo. 


Offices and stock points in principal cities 


MOTORS 


COMMERCIAL REFRIGERATORS + OIL BURNERS 


STOKERG 


FANS * BLOWERS «+ VENTILATORS 

















IT JAILS 


THOSE GASES 
AND LIQUIDS! 






Don’t take chances with the liquids and 
gases in your pipes. Show even those arch- 
sneaks, gasoline and alcohol, that they 
simply can’t get out. Lock them in with 
U.S. Unions to keep them in their place! 

The U.S. Union stands firm where ordi- 
nary unions can’t .. . thanks to its Four- 
Lock Seal. Just try it on your toughest 
spot. And, what’s more, see how tight the 
U.S. Union stays after several make-ups! 


UNITED SUPERIOR UNION CO., INC. 


Division of Mergenthaler Linotype Company 


29 Ryerson Street, Brooklyn, New York 


U-S;UNIONS 
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it be before that saving will have offset the extra initial 
investment? After the first eight months, in case you 
want to know, the $100 can be added to net operating 
profit. 

Aluminum trucks represent a development of only the 
past eight years; however, because of their sound eco- 
nomics there has been a constant increase in their num- 
ber. List the all-aluminum truck, therefore, as a demon- 
strated fact and one from which more will be heard. 


For Insulation, Aluminum Foil 


While on the subject of trucks and truck bodies, a 
word is in order concerning aluminum foil, because many 
of its most successful applications have been in that field. 

Aluminum foil arranged in multiple layers is a ther- 
mal insulator that not only utilizes dead air spaces to 
resist the flow of heat, but also uses the heat reflecting 
property of aluminum surfaces. Brightly polished alumi- 
num reflects about 95 per cent of the radiant heat that 
falls upon its surface, and since the surface stays bright, 
the principle works fine. 

Foil insulation for truck bodies—or for refrigerators 
or any other uses—is built up by filling the space between 
inner and outer walls with successive layers of foil. Foil 
is used either flat or crumpled. If flat, the layers are 
spaced about one-third of an inch apart by strips of 
other materials; if crumpled, the irregular ridges and 
valleys so formed throughout the sheet provide the nec- 
essary spacing. The foil is too thin, of course, to have 
any structural value in itself, but is protected against 
crushing by the outer walls and interior sheathing of the 
truck body walls. Foil will, however, withstand shock 
and vibration, and is plenty strong enough to support 
itself. 

In cost it compares favorably with other insulating 
materials. It equals or exceeds them in performance. 
And, of course, its big advantage is the weight it saves. 
It takes 30 pounds of aluminum foil to insulate a truck 
body the equivalent of four inches of cork. In short it 
would take about 2,000 pounds of cork to do exactly the 
same job and no better. 

This brings us a little ahead of our story, because 
aluminum foil and all-aluminum trucks are later develop- 
ments than most of the aluminum applications in an- 
other important industry—aviation. Here for the first 
time, perhaps, we find aluminum holding forth in its 
own right and not replacing another metal. This time no 
other will do. From the very start aluminum has figured 
as an essential metal in this industry, where the problem 
of reducing weight transcends the minor consideration 
of delivered price—and where so far there has been no 
oft-repeated admonition to “look at all three.” Here, 
indeed, aluminum is right in its element. The wings and 
fuselages of modern planes are of one alloy or another ; 
aluminum sheet serves as a covering for all-metal craft; 
the power plant is largely aluminum castings and forg- 
ings; and propellers are forged from light, strong alumi- 
num alloys. The aviation industry is aluminum’s. 

(A second article, scheduled for September publica- 
tion, will continue the story of aluminum’s progress in 
the field of transportation, will cover present-day archi- 
tectural uses, its value as a paint pigment, its growing 
popularity for closures, packaging, screw machine prod- 
ucts, and so on.—Ed.) 























AUGUST, 1934 + 




















































































i$ 
ie ; 
)- ROTO-CLONE is in use in a large 
é number of industries where 

dust--either valuable or objec- 

tionable--must be controlled 

or collected. Send for Bulletin 
- 270-G covering the various ap- 
' 
Hl plications of ROTO-CLONE to 
és the problems of dust collection. 
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i | — _— @ A simplified ROTO-CLONE exhaust sys- 
re i : Ne Bien tem-—-in this case a No. 12 Belt Driven 
of ( AR ; a eae. Type mounted direct on dust hopper. The 
d eExPELS [13 7 inn ROTO-CLONE exhausts and collects the 
“ | - dust from a number of grinding stands 
st and discharges the cleaned air outdoors. 
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a : NS // The ROTO-CLONE combines the work of both blower and 
st : : ee {1 dust separator in a single compact unit and is no larger 
3 if than an exhauster of the same capacity. 
. 1% By collecting dust at or near the source, valuable space and 
m the cost of piping or duct systems is greatly reduced. ROTO- 
mn CLONE’S efficiency is equal to or greater than an exhauster 
“ and cyclone separator ordinarily used--and because of its 
high mechanical efficiency and unique principles of con- 


struction, an additional saving in power costs is effected. 


AMERICAN AIR FILTER COMPANY, Ine. 


i- —— 253 CENTRAL AVENUE LOUISVILLE, KENTUCKY 
a In Canada, DARLING BROTHERS, LIMITED, Montreal, P. Q. 


MEMBER 


4 a 
~ AMERICAN AiR LTERS 











A- 


















ADHESIVE 
PROBLEMS 
SOLVED / 


Almost every factory has its adhesive 
problems—some large, some small. 
CASCO Glue, well known to Amer- 
ica’s woodworking industry,is now 
available in the form of a ready-for- 
use liquid which sets quickly, pro- 
viding a strong bond .. . permanent- 
ly flexible and waterproof... giving 
satisfaction on nine out of ten glu- 
ing jobs. 


NEW! CASCO 
All-Purpose CEMENT 


A general purpose liquid cement, 
combining in a water vehicle, the 
strengthand adhesivenessof CASEIN 
with the waterproofness and flexi- 
bility of Rubber Latex. Ready for 
use; no heating; no volatile solvent; 
no fire risk. 

CASCO ALL-PURPOSE CEMENT 
(No. 7715) combines permanently 
any two materials (metal, glass, rub- 
ber, wood, leather, fabric, etc.) pro- 
viding one of the materials has 
sufficient porosity to permit escape 
of the water in the film of the cement. 
The bond is proof against heat, 
water, oil, alcohol, etc. 


A Few of the Many 
Satisfactory Applications... 


Cementing felt, fabric or leather to 
metal, such as lamp bases, ashtrays, etc. 
Cementing floor coverings (linoleum, 
rubber, etc.) to wood, concrete, steel, etc. 
As an erection cement, for bonding 
wall and ceiling coverings, and decora- 
tive or acoustic tile, fibre-boards, etc., to 
any surface, plaster, metal, wood or paint. 
As a general automobile cement for 
top repairs, window stripping, interior 


trim, etc. 
é 


TEST QUANTITIES FREE 


We don’t know the peculiarities of your 
gluing problem but we do have the 
hunch that CASCO ALL-PURPOSE 
CEMENT will do a better job for you. 
That is why we welcome requests for 
samples . . . so you can test CASCO 
under actual working conditions. 

We will send, free from obligation, a 
full quart to any established company. 
Please advise: 

1. Materials to be cemented. 2. Approxt- 
mate monthlyuse (gallons) or One Gallon 
Can $2.00 F. O. B. Bainbridge, N. Y. 


THE CASEIN MFG. CO. 
OF AMERICA INC. 
350 Madison Ave., New York, N.Y. 
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Questions and 
Answers 





(Continued from editorial page 377) 


drop is excessive. If the voltage is of 
the proper value put an ammeter in the 
circuit between motors, on the wires 
that are not connected to the line at 
that time. In the event that all of the 
other checks have been satisfactory an 
excessive circulating current will prob- 
ably be found flowing between the 
motors. 

The explanation of the presence of 
this circulating current is that motors 
operating in parallel are similar in 
action to transformers in parallel. If 
transformers are not designed for par- 
allel operation heavy circulating cur- 
rents will result. 

The only method of correcting the 
trouble mentioned in this question is to 
have the manufacturer wind the three 
motors so that they will have exactly 
the same characteristics. 

MontTrROsE Epmonps, Electrical Engineer 
Edmonds-Langer Electric Company 
New York 


Replacing Pinions on 
Shafts With Anti-Friction 
Bearings 


When putting on or taking off 
pinions or pulleys from shafts that 
are fitted with ball or roller bear- 
ings, is there much danger of in- 
juring these bearings? I assume 
that more care is required than 
with plain bearings; so I should 
like to know what special precau- 
tions, if any, should be taken. 

S.A.—San Francisco 


N MAKING the replacements men- 

tioned, it will be advisable to handle 
the removing and replacing of ball- or 
roller-type bearings carefully, since 
these bearings can be damaged more 
readily than the plain type. If some 
force is necessary to remove the bearing 
from the shaft, care should be taken to 
see that it is equally distributed around 
the inner ring of the bearing; if this 
precaution is neglected, an ill-directed 
blow or unequal pressure is likely to 
distort the bearing so that the balls or 
rollers will “cramp” in the races, which 
will destroy or seriously impair the 
efficiency of the bearing. 

After removal, particularly when the 
bearings have been in use for a con- 
siderable time, they should be washed 
thoroughly in kerosene to remove the 
old grease and any particles of grit that 


may have accumulated. When dry, re-- 


pack with a good-quality grease and 
keep them covered as a_ protection 
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material that 
defies 
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CHEMICAL EQUIPMENT 
FUME DUCT SYSTEMS 
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PIPING, FITTINGS 
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Pyroil is the latest scien- 


reaular oil and grease, 
it cuts friction, over- 
heating, wear and dam- 
age because it sheaths 
all frictional metal with 
a heat-proof, wear-resist- 
ing surface of protection, 
which constantly renews 
itself. Actually makes 
metal self-lubricating. 
Cuts operation costs. 
Ma coupon for-a 
FREE COPY of new 
Pyroil Industrial Bro- 
chure, tllustrating, 
classifying and tabulat- 
ing many important 
Pyrotl facts and uses. 
Genuine Pyroil is 
Manufactured, Pat- 
ented and Guaran- 
teed by Pyroil Com- 
pany. WwW. V. 
idder, Pres., 
LaFol- 
leite Ave., 
LaCrosse, 
Wis., U.S.A, Sucome 


=pvRolj= 


REG.U.S. PAT.O 








PYROIL COMPANY 
445 LaFollette Ave., LaCrosse, Wis., U.S.A. 


Please send a Free copy of the new Pyroil Indus- 
trial Brochure, as described. 


SRE Os ao eas Sa Wve Ba VD Saws Sae.e Gaba alee 
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At Right—The shock load encountered in 
driving a reciprocating vacuum pump in 
a chemical plant (name upon request) has been 
carried by this 11-% ratio De Laval worm gear 
: for nine years, without renewal of or repair 
| to any part. The motor delivers 40 hp. at 
1160 r. p.m. 












At Left— 1,510,000 tons of wet coal have 
been passed over this belt conveyor in the piant 
of the Potter Coal & Coke Co. during some nine 
years, but the 25 to 1 ratio De Laval worm 
gear through which the belt is driven has 
given no trouble and has required no repairs. 


UNDER 
DIFFICULT 
CONDITIONS 


a 











EAH. 





i- ability to carry heavy loads continuously for long periods 
under severe conditions of shock, grit, moisture and scant atten- 
‘tion means that DE LAVAL WORM GEARS are: 


1—Correctly designed by engineers who have had extended 
experience with such gears, 

2—<Accurately manufactured by skilled men using suitable 
special tools, and 

3— Made from the best of materials, carefully chosen and 
properly heat-treated. 


DE LAVAL WORM GEARS 


solve many of the most troublesome problems in driving heavy 
machinery at slow and medium speeds from standard or high speed 
motors or steam turbines. Submit data of your requirements and 
we will gladly prepare recommendations and estimates. 


DE LAVAL STEAM TURBINE CO. TRENTON, N. J. 
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DEVILBISS Spray-Finishing 


for 

“White 
Sewing 
Machines 





Further evidence of the quality and efficiency of 
DeVilbiss Spray-Finishing and Exhausting Equipment 
is its adoption by the White Sewing Machine Co. 

In all fields of manufacture, DeVilbiss Spray- 
Finishing is playing an important part. With new and 
modern DeVilbiss Equipment, better finishes are pro- 
duced than with old-fashioned methods or old-style 
spray-finishing equipment. And by speeding up finish- 
ing operations and making them more efficient, 
DeVilbiss Equipment lowers production costs. 

Send for your local DeVilbiss representative, and 
let him make a survey of your finishing department. 
His experience and ability qualify him to make valu- 
able recommendations that will prove helpful—and 


profitable—to you. See him now, or write us direct. 


THE DEVILBISS COMPANY : TOLEDO ;: OHIO 
New York Philadelphia Cleveland 

Detroit Chicago St. Louis Pi, 

San Francisco Windsor, Ontario eae, “ey ‘ 


DeVilbiss 
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against dust until they are ready for 
replacing. 

Installing bearings requires as much, 
if not more, care than removing. The 
shaft should be smooth and free from 
burrs, with sufficient “lead” filed on the 
end so that the bearing can be started 
square with the shaft and forced into 
place by equal pressure on the inner 
ring. If this is done carefully, the 
bearing will run true. 

If S.A. has occasion to make a new 
shaft, it is sound practice to leave no 
more than 0.0015 inch over the in. ice 
diameter of the bearing ring for a force 
fit. Even as little as half a thousandth 
more on the shaft diameter has been 
found to “cramp” the balls in the races, 
In one case it was sufficient to cause 
cracking of the inner ring of the bear- 
ing. Rogert S. ALEXANDER 

Providence, R. I. 


Raising Generator Voltage 


Current for our plating tanks is 
supplied by a 6-volt, 200-amp., 
1,200-r.p.m., direct-current gene- 
rator. Now we want to use another 
plating solution that requires a volt- 
age of 7.5 to 8 volts. Is there any 
way of raising the voltage delivered 
by our generator without rewind- 
ing it? A.D.F.—Chicago 


ITHOUT more information con- 

cerning the type and construction 
of the generator referred to it is im- 
possible to state whether and how the 
terminal voltage can be raised to 8 
volts. 

Sometimes such changes as are nec- 
essary to raise the terminal voltage 20 
or 25 per cent above the nominal rating 
can be made easily. The changes which 
it is possible to make without incurring 
much expense include strengthening the 
shunt field, increasing the generator 
speed, strengthening the series field, or 
a combination of these. 

If a shunt field rheostat is used the 
field can be strengthened by cutting out 
part of the resistance. To strengthen 
the series field, if a shunt is used to 
carry part of the armature current 
around it, requires the use of a higher 
resistance shunt, which will cause more 
current to pass through the series 
winding. 

The extent of the effect of any of 
these changes can be determined only 
by trial. It is especially important that 
the machine be given a test by running 
under full load in order to find out what 
effects a change may have in the heat- 
ing of the field coils and to make sure 
that the temperature rise does not ex- 
ceed the allowable maximum. 

Doubtless the manufacturers of this 
generator can advise whether the ter- 
minal voltage can be raised without re- 
winding. 

J. L. Youne, St. Marys, Ohio 
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By UNTIRINGLY WATCHING and re- 
cording temperatures throughout the 
annealing process, these two Bristol’s 
Recording Pyrometers are an invalu- 
able help in protecting the recognized 
quality of Birdsboro steel castings. 
As this well-known concern puts it, 
“they are relied on for affording the 
close metallurgical control essential 
in process of manufacture”. 


Regularly furnished with an auto- 
matic internal cold-end compensator, 


Bristol’s Model 437 Pyrometer oper- 


PIONEERS 


IN PROCESS 





uaraing Quahty OF BIRDSBORO STEEL CASTINGS 


ates independently of temperature 
conditions at the recorder. It em- 
ploys the patented frictionless smoked 
chart recording system, a superior 
method that eliminates any retarding 
action of the pen arm due to friction. 


The round form of chart is easy 
to read, easy to handle, and con- 
venient to file for future reference. 
Providing a continuous graphic rec- 
ord for 24 hours or 7 days as desired, 
it shows at a glance any fluctuations 
and temperature irregularities. 


TRADE MARK REG. U.S. PAT. OFF. 





CONTROL SINCE 1889 





Furnished in one size using 8 inch 
round chart. For a large number of 
ranges up to 3000°F. Write for 
Catalog 1403-RC describing Bristol’s 
Round Chart Recording Pyrometers. 





a 


Photograph shows two Bristol’s Round Chart Re- 
cording Pyrometers, Model 437, in the Annealing 
Dept., Steel Foundry Division, Birdsboro Steel 
Foundry and Machine Co., Birdsboro, Pa. 


THE BRISTOL COMPANY 
WATERBURY CONNECTICUT 


Branch Offices: -Akron, Birmingham, Boston, Chicago, 
Denver, Detroit, Los Angeles, New York, Pittsburgh, 
Philadelphia, St. Louis, San Francisco 


RISTOLS 
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= Pumps— 
ty Efficiency 
7, Economy 





Here are “close-ups” of the 
business ends of two new 
Buffalo Pumps which merit 
your careful attention. 


Above, the single Suction Close 
Coupled Type “CC”, a husky, 
compact, easily-serviced unit suit- 
able for steady service jobs. 


Below, the all  Ball-Bearing 
Single Suction Pump with high 
efficiency enclosed impeller—a 
real heavy-duty pump for the 
hardest kinds of service. Either 
model suitable for construction 
of special alloys. 


WRITE FOR BULLETIN. 


Buffalo Pumps, Inc. 
471 Broadway, Buffalo, N. Y. 


In Canada: Canada Pumps, Ltd., 
Kitchener, Ont. 
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(Continued from editorial page 380) 


Arr ConpbITIONING—Catalog No. 398, 
“Air Conditioning for Comfort.”—B. F. 
Sturtevant Co., Hyde Park, Boston, Mass. 


AuTocLaves—Catalog 1482, illustrates, 
describes various types—Blaw-Knox Co., 
Pittsburgh, Pa. 


Bettinc—Booklet, 16 pages, on Vim 
Tred leather belting—E. F. Houghton & 
Co., 240 W. Somerset St., Philadelphia, Pa. 


Biast CLEANERS—Bulletin, describes 
several types of blast cleaning barrels.— 
Pangborn Corp, Hagerstown, Md. 


BLowers—Bulletin 120-B10, single-stage 
centrifugal blowers and exhausters.—Roots- 
Connersville Blower Corp., Connersville, 


Ind. 


Booxs—Bulletin, “Twenty-Fifth Anni- 
versary.’—McGraw-Hill Book Co., 330 
West 42nd St., New York. 


BrusHEs—Catalog No. 634, single-phase 
and fractional-horsepower brushes.—Hel- 
wig Co., 3466 S. 13th St., Milwaukee. 


CasBLE—Bulletin, “Aerial Cable,” rubber 
insulated, metallic sheathed.—General Cable 
Corp., 420 Lexington Ave., New York. 


CasLE—Reference Book, 80 pages, “How 
to Select Insulated Cable.”—General Elec- 
tric Co., Schenectady, N. Y. 


CLAMSHELL BucKket—Bulletin, describes 
an all-electric clamshell bucket for service 
where electric current is available—Erie 
Steel Construction Co., Erie, Pa. 


Coat Hanpitrnc—Bulletin, describes 
Northern “improved” coal handling equip- 
ment.—Northern Conveyor Co., Janesville, 
Wis. 

ComMpPrEssor—Bulletin No. 2100, “A 
Better Portable Compressor,” two-stage, 
air-cooled, five sizes, for various mountings. 
—Ingersoll-Rand Co., 11 Broadway, New 
York. 


Controtc—Bulletin No. 842, “L&N Au- 
tomatic Furnace Pressure Control.”—Leeds 
& Northrup Co., 4901 Stenton Ave., Phila- 
delphia, Pa. 


Conveyors—Bulletin, describes Northern 
“Improved” material handling conveyors. 
—Northern Conveyor Co., Janesville, Wis. 


CooLers—Bulletins 43-49 inclusive, for 
loose-leaf binding, describe fan coolers, air 
conditioners, fan heaters.—Niagara Blower 
Co., 6 E. 45th St., New York. ; 


CrRANE—Bulletin, “The American Eagle 
Crane.”—American Hoist & Derrick Co., 
St. Paul, Minn. 


CranEs—Catalog No. 1595, on locomo- 
tive cranes.—Link-Belt Co., 910 S. Michi- 
gan Ave., Chicago. 


Dust CotLtecror—Bulletin No. 197, de- 
scribes Type “CH” all-metal, cloth screen, 
dust collector."—Pangborn Corp., Hagers- 
town, Md. 


Dust CoLLecror—Folder, describes new 
all-metal cloth screen dust collector.— 
Pangborn Corp., Hagerstown, Md. 


ELEctTRICAL EQuipMENT— Digest, 40 
pages, information on products of Switch 
and Panel Division and Industrial Con- 
troller Division—Square D Co., Detroit. 


Encines—Bulletin, “Winton Diesel En- 
gines.”"—Winton Engine Corp., 2160 W. 
106th St., Cleveland. 





NEW GIANT AIR LINER 
SPEEDS UP TRAVEL 





NEW SUPER-LUX FIRE 
EXTINGUISHER KILLS 
FLAMES QUICKER 


--- 33% More Fire-Killing 
Powerbut No Added Weight 





PEED in travel is desirable. But 

when flames menace your plant, 
fast fire extinguishing is a necessity. 
The new Super-LUX extinguisher 
smashes all records of fire extinguish 
ing speed and efficiency. 

- 33% greater extinguishing agent ca- 
pacity without any increase in weight 
gives theSuper-LUX extinguisher ex- 
ceptional flame-killing power. It puts 
out more fire in gasoline, oil, lacquer, 
and solvents than any other device of 
comparable size. It puts out fires in 
ae ine or solvents running from a 

eaking pipe or tank against which 
other types of extinguishers fail. 

Every second fire burns in your plant, 
adds to the fire loss and production delay. 
May we demonstrate to you the remarkable 
extinguishing epeed that the new Super- 


LUX unit offers? Walter Kidde & Company, 
Inc., Dept. C-6, Bloomfield, New Jersey. 


LUX CARBON DIOXIDE 
_ FIRE EXTINGUISHERS 
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The grinding wheel — leader of the “Norton 
Abrasives” group. When your tool room men 
ask for the white wheel or the “B” bond wheel, 
it’s a Norton they want. Factory production es 3 
men requisition Norton wheels when dependable NORTON COMPANY A 

Ce) a 


operation is essential. 

Grinding wheel manufacturing control—of the i) NORTON 
structure, of the grain and grade combination, oO at Wee S 
control of cutting action — makes the work — a 


of your factory's grinding department more 
productive, more efficient. 













> 


When your men ask for the “Norton” wheel 
they have a reason for it. , 


NORTON COMPANY 


WORCESTER, MASS. 
Behr - Manning Corporation and 
Norton Pike Co., Troy, N. Y., are 
divisions of Norton Company. 









Clean Heat 





Hundreds of Buffalo Gas Unit Heaters installed 
in every kind of factory, store, restaurant, ware- 
house, garage, etc., etc., have given their users 
complete satisfaction in every respect. 

% * % * 
They cost less to buy and install than comparable 
systems. They are CLEAN. They heat more uni- 
formly. They are more flexible. In the majority 
of cases they are more economical. Users tell us 
they require less attention. 

& * * * 
With these facts before you, can you buy any e 
of heating equipment without an estimate on the 
cost of heating your buildings with Buffalo Gas 
Unit Heaters? 


Write for Bulletin No. 2852. 


BUFFALO FORGE COMPANY 
471 Broadway, Buffalo, N. Y. 


In Canada: Canadian Blower & Forge Co., Ltd., 
Kitchener, Ont. 


p GAS 


7 UNIT 
HEATERS 
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Encines—Bulletin S-500-B6C, describes 
types B, C, D, and E direct-injection, ver- 
tical, four-cycle diesel engines.—Worthing- 
ton Pump & Machinery Corp., Harrison, 
N. J. 


Encines—Bulletin, “Great Lakes Pipe 
Line,” tells part played by Winton diesel 
engines in this project—Winton Engine 
Corp., 2160 W. 106th St., Cleveland. 


Frere—Bulletin, “The World’s Most 
Modern Mill for the Production of Vul- 
canized Fibre and Phenol Fibre.”—Taylor 
& Co., Inc., Norristown, Pa. 


Furnaces—Bulletin P-34-2, “Pulverized 
Fuel Equipment.”—Foster Wheeler Corp., 
165 Broadway, New York. 


Horsts—Bulletin No. 12107, “Utility” air 
hoists, single and double drum.—lIngersoll- 
Rand Co., 11 Broadway, New York. 


Horsts, Derricks—Bulletin, “American” 
equipment.—American Hoist & Derrick 
Co., St. Paul, Minn. 


INSTRUMENTS—Price Sheet 7 for Catalog 
123, describes Type NPD d.c. and Type 
NPA a.c. portable measuring nstruments. 
—Roller-Smith Co., 233 Broadway, New 
York. 


INSTRUMENTS—Booklet, “Solving Indus- 
trial Crimes, Case No. 3.” Describes line 
of indicating and recording instruments.— 
The Esterline-Angus Co., Indianapolis, Ind. 


INSTRUMENTS—Catalog Section 43-120, 
describes Type PX-5 portable d.c. instru- 
ments for testing, laboratory, research.— 
Westinghouse Electric & Mfg. Co., East 
Pittsburgh, Pa. 


INSULATING BLocks—Folder IN-28-A, 
describes 1,900-deg. Superex Insulating 
Blocks.—Johns-Manville, 22 East 40th St., 
New York. 


INSULATING Brick — Folder, describes 
Sil-O-Cel C-22 Brick, combination refrac- 
tory and insulation, for temperatures up to 
2,000 deg. F.—Johns-Manville, 22 East 
40th St., New York. 


Joint—Bulletin No. 211, “ADSCO” Pis- 
ton-Ring Expansion Joint—American Dis- 
trict Steam Co., North Tonawanda, N. Y. 


LIGHTNING ARRESTERS—Booklet No. 1 of 
a series, on lightning and Crystal Valve 
Lightning Arresters.— Electric Service 
Supplies Co., 17th & Cambria St., Phila- 
delphia. 


LIGHTING Prorection—Booklet No. 2 of 
a series, concerns Crystal Valve lighting 
arrestors.—Electric Service Supplies Co., 
17th and Cambria Sts., Philadelphia, Pa. 


Motor BrusHEs—Catalog No. 634, lists 
“Helwig Speer” carbon brushes for motors. 
—Helwig Co., 3466 S. 13th St., Milwau- 
kee, Wis. 


Morors—Folder No. 515, characteristics 
of 29 industrial motor types, and applica- 
tions—The Louis Allis Co., Milwaukee, 
Wis. 

Pacxinc—Catalog, describes and illus- 
trates 60 different packings.—Johns-Man- 
ville, 22 E. 40th St., New York. 


Paint—Folder, “The Aluminum Paint 
for Lasting Protection.”—John C. Dolph 
Co., Newark, N. J. 


Patint—Bulletin, “White Paint for 
Profit.” Describes heat reflection and heat 
radiation qualities of various colored paints. 








Time Study 


News 


Is modern time study practise a new 
subject to you? If not do you know 
the constant evolution and refinements 
of this subject demand a most radical 
change in the old fashioned time 
measurement methods being used in so 
many plants? Our individual instruc- 
tion thoroughly covers all elementary 
and advanced stages of this subject and 
regardless of your present knowledge 
of it, we can unquestionably broaden 
your time study ability. 


Many of our students are engineers 
now in the field of time study, yet have 
written us how greatly we are helping 
them to meet the new issues of today’s 
time study requirements. We are also 
training other students to enter the 
time study field. Still others are using 
our course to help maintain their posi- 
tions which are closely related to time 
study work. 


We have an interesting booklet which 
describes our course of Time Study 
Analysis taught by U. S. Mail. May 4 
we send you a copy without obligation 
on your part? Simply address your 
request to: 


NATIONAL SCHOOL 
OF TIME STUDY 
Box 366E, Norwalk, Connecticut 


VEELOS 

















Genuine 


BALATA BELTING 


The Standard Belt of the World 


The Strongest Belt Made. 

Has a Grip That Won’t Slip. 

Transmits Full Power Without Loss. 

Neither Stretches nor Shrinks. 

Uniform in Texture and Thickness. 

Runs True and Smooth on the Pulleys. 

Waterproof and Steamproof. 

Unaffected by Atmospheric Changes. 

The Most Efficient and Most Durable 
Belt. 

Cheapest in Service Cost. 

In Wet or Dry places or any severe service 

where subjected to Unusual Strain Veelos 

Genuine Balata Belting gives complete and 

Perfect Satisfaction. 


Manheim Manufacturing and 
Belting Co. 


Main Office and Factory: Manheim, Pa. 
Branch Offices and Warehouses: 

350 Broadway 565 W. Washington Blvd. 

New York City Chicago, Ill. 
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i868 to 1934 shows New York Central 
what to expect 







of this roof from 


1934 to 2000 







The 3% acre Barrett Roof on the 
old New York Central Warehouse 
and Freight Depot, New York. 
erected in 1868, is still in good 
condition after 66 years of service. 






Nearly five acres of Barrett 
Roof protect the new St. 
I93A4 John’s Park Terminal of 
the New York Central Rail- 
road Company. Gen’l. Cont.: James Stewart 


and Co., Inc. Roof Cont.: The New York 
Roofing Company. Both of New York City. 






Fairchild Aerial Surveys, Inc. 


Back in 1868 a Barrett Pitch and Felt ToNewYorkCentral“RecoverRightwith 
Roof was applied to the old New York __ Barrett” represents sound roofing policy. 
Central Warehouse and Freight Depot Give your building the same long-lived 
on New York’s west side waterfront. For Barrett Roof protection. Consult with 
66 years this roof has given expense-free, | your local Barrett Approved Roofer, or 


trouble-free, fire-safe protection. with us on any roofing or waterproofing 
Naturally, a similar Barrett Roof was _ problem. 

selected for the enormous St. John’s Park THE BARRETT COMPANY 

Terminal which replaces the old struc- 40 Rector Street New York, N. Y. 

ture. The new building, which can house _2800 So. Sacramento Ave. Chicago, Ill. 


Birmingham, Ala. 
In Canada: THE BARRETT COMPANY, Limited 
§551 St. Hubert Street Montreal, P. Q, 


and handle a train of 150 cars, will be 
New York’s largest terminal. 


RECOVER RIGHT 


with 









ROOFS 





















































MEME =steel, heavily zinc coated 
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Nothing less than 
“eternal vigilance” 
will protect your plant from 
the everyday perils of sabo- 
tage, theft, fire and mali- 
cious intrusion. A Pitts- 
burgh Fence is on the job 
24 hours a day, 365 days 
a year. It never sleeps. 
Made of copper-bearing 


zinc coated, it will give 
many years of trouble-free 
service. We will be glad to 
estimate the cost of fencing 
any piece of property. 


PITTSBURGH 





000 Union Trust Bldg., Pittsburgh, Pa. 


after weaving, and erected 


Pittsburgh Fence 
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STEEL COMPANY zzz 
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e Good Ventilation Correct Staggering 


e Alignment and 
Spacing Terminals 


e Proper Neutral e Uniform Brush 


e Firm Mounting Pressure 


For further information on any of these 
subjects or unusual brush behavior 


Consult 


THE OHIO CARBON COMPANY 
CLEVELAND, OHIO 


12508 BEREA ROAD 











e Securely Fastened 





—The New Jersey Zinc Co., 160 Front St., 
New York. 


PLucs, RECEPTACLES—Catalog pages 79C 
to 79F, concerning “IL” line of interchange- 
able devices for mounting in single gang 
units—The Bryant Electric Co., Bridge- 
port, Conn. 


Pumps—Bulletin W-310-B4, on Worth- 
ington centrifugal pumps, Types C, CA, 
and CB.—Worthington Pump & Machin- 
ery Corp., Harrison, N. J. 


Pumps—Bulletin W-311-B1, centrifugal 
pumps, single-stage, volute, Type R— 
Worthington Pump & Machinery Corp., 
Harrison, N. J. 


Pumps—Bulletin No. 221, describes 
Class OMS and OMSB multi-stage cen- 
trifugal pumps; Bulletin No. 223, Penn- 
Motor pumping units.—Pennsylvania Pump 
& Compressor Co., Easton, Pa. 


Pumps—Bulletin W-321-B2, Monobloc 
Centrifugal Pumps, single-stage, Types D, 
DA, and DB.—Worthington Pump & Ma- 
chinery Corp., Harrison, N. J. 


PyroMETERS—Bulletin No. 1726, “Alnor” 
Pyroll Pyrometer for measuring surface 
temperatures of revolving rolls or driers; 
Bulletin No. 1727, “Alnor” Pyrocon Com- 
bination Pyrometer and Type 1755 Pyrom- 
eter for measuring surface temperatures of 
flat surfaces.—Illinois Testing Laboratories, 
Inc., 141 W. Austin Ave., Chicago. 


PyROMETERS—List No. 194-S, describes 
various types of Cambridge Surface Py- 
rometers.—Cambridge Instrument Co., Inc., 
Ossining-on-Hudson, N. Y. 


Retay—Catalog 43-950, describes Type 
LE photo-relay.—Westinghouse Electric & 
Mfg. Co., East Pittsburgh, Pa. 


Restns—Booklet, 24 pages, “Bakelite 
Synthetic Resins for Paints and Varnishes.” 
—Bakelite Corp., Bound Brook, N. J. 


ScrEENS—Bulletin No. 89, “Robins Gyra- 
loy and Super-Gyraloy Screen Cloth,” and 
Bulletin No. 90, “Robins Gyrex Screens.”— 
Robins Conveying Belt Co., 15 Park Row, 
New York. 


SPEED REDUCER—Catalog No. 1415, 32 
pages, gives engineering data on single-, 
double-, and triple-reduction units, also 
flexible couplings—Link-Belt Co., 910 S. 
Michigan Ave., Chicago. 


Starr Treaps — Folder “Alundum 
Rubber Bonded Safety Treads.”—Norton 
Co., Worcester, Mass. 


Steet—Bulletin, “Special A.S.V. Center 
Free Steel.”—Firth-Sterling Steel Co., 
McKeesport, Pa. 


STEEL—Bulletin, Lukens Comansil high- 
strength steel—Lukens Steel Co., Coates- 
ville, Pa. 


SwitcHes—Catalog No. 9, Type R 
Rotary Switches, instrument and control.— 
Roller-Smith Co., 233 Broadway, New 
York. 


SwitcHes—160 pages for loose-leaf 
catalog No. 37, bring catalog up to date.— 
Switch and Panel Div., Square D Co., 
Detroit. 


TEMPERATURE ContTroc—Folder 85-10, 
illustrates importance of temperature con- 
trol—The Brown Instrument Co., Phila- 
delphia. 


Toor—Folder, illustrates, describes Star 
Test-Pliers for removing fuses, testing cir- 
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Answer— 


American Car & Foundry Co., 
Humble Oil & Refining Co., Swift 
& Co., Loose-Wiles Biscuit Co., 
Houston Pipe Line Co., New York 
Steam Co., Goodyear Tire & Rub- 
ber Co., Southern Pacific R.R., 
American Smelting & Refg. Co., 
Southern Kraft Corp., Van Camp 
Sea Food Co., Tubize Chatillon 
Corp., Bahamas-Cuban Co. and 
c Shell Petroleum Corp. are but a 
few of the many leading industries 
using NITROSE. We feel that 
our ability in meeting their exact- 
ing demands for a truly protective, 
corrosion-resisting coating is the 
strongest testimonial we could 
offer. 


FREE TEST 


Test NITROSE in your own plant. Our rep- 
resentative will gladly apply a small sample to 
: any surface you select. 30 days later, check the 
, results—you'll be theroughly convinced that 
NITROSE offers you certain, economical pro- 
tection of metal surfaces against rust, grease, 
acid fumes and other corrosive agents. 


'- Se 
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The NITROSE CO. Inc. 


Peoria, Illinois 
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Syncro- 
therm 


CONTROL 


at No 
Mar-i Otel « 






YNCROTHERM Con- 

trol, protected by pat- 
ent coverage, gives you A 
REAL JOB OF FAC- 
TORY HEATING AT 
A VERY LOW RATE 
OF STEAM CONSUMP- 
TION. 


As shown in cut below, 
two by-pass dampers 
working in unison control both 
amount of air by-passed and 
amount of air passing through 
heating coil. The fans, always 
in operation, provide a positive 
warm air circulation at all times; 
and all return air enters through 
one casing opening at bottom of 
heater. 


With Automatic Syncrotherm 
Control, the dampers are auto- 
matically regulated by the room 
thermostat—any desired tem- 
perature uniformly main- 
tained. 


paris. 


Syncrotherm Control gives effec- 
tive heating with relatively low 
temperature air. And because 


the fans operate continuously and 
all return air is taken from the 
floor level, no air stratification 
results; no hot ceilings; no 


chilly floors. 


Best of all, Syn- 





Kalamazoo, Michigan 





Above: 
panel of heater 
casing and coil 
removed — easy 
access to all 


At Right: Typ- 
ical installation 
using minimum 
floor space (In- 
land Steel Co. ).~ 







Front 








SALIENT FEATURES 
OF 


UNITHERM HEATERS 


1. Syncrotherm Control, 

ar improvement in unit 

eater design — better 
heating at lower cost. 

2. High Velocity, Wide 
Area _ Heating. 

3. Centrifugal Fans with 
self-limiting horsepower 
characteristic. 

4. Copper Heating Coil 
guaranteed for steam pres- 
sures up to 200 Ibs. Leak- 
proof, light-weight, non- 
corrosive. 

5. Fan Assembly and Coil 
removable through front 
of unit—saves floor space 
(see cut above). 

6. Self-aligning Ball Bear- 
ings on fan shaft, and Ball 
Bearing Motor. 











crotherm Control assures com- 
fortable working conditions 
with minimum steam costs. 


Clarage Unitherm Unit Heaters 
are built in sizes to meet all 
industrial requirements. For 
full details use coupon below. 





CLARAGE FAN COMPANY 


Without obligation, send your Bulletin 103 giving details on Clarage Unitherm 
Heaters which offer Syncrotherm Control at no extra cost. 
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+ FACTORY MANAGEMENT and MAINTENANCE 


Whether you need 


a2 ora 


48" Gate 





In every size and type you'll find 


sound reasons for buying a "* Jenkins” 


Critical examination of any Jen- 
kins Iron Body Gate Valve reveals 
the benefits of Jenkins skilled crafts- 
manship and 70 years of speciali- 
zation in the manufacture of fine 
valves. In every size and type are 
found superiorities of design and 
construction which provide for ex- 
ceptional gate valve service. 

To show you these superiorities we 
offer a special cut-out which is an 
accurate replica of a Jenkins Stand- 
ard Iron Body Gate Valve. It clearly 
illustrates and describes the many 
“fine points” of the valve. Also it 
provides a place to compare point- 
for-point with other Gates, ena- 


bling you to judge for yourself 
which one is the “best buy.” It will 
pay to get the cut-out and learn 
what Jenkins offers. Write us if 
your supply house cannot furnish 
one. 

In the Jenkins Catalog you will 
find Iron Body Gate Valves for most 
any need. Sizes from 2” to 48”, in 
Solid Wedge and Double Disc Par- 
allel Seat types, and operated by 
motor, cylinder or special gearing 
arrangements. 

JENKINS BROS., 80 White St., NewYork, N.Y.; 
510 Main St., Bridgeport, Conn.; 524 Atlantic 
Ave., Boston, Mass.; 133 No. Seventh St., Phila- 


delphia, Pa.; 822 Washington Blvd., Chicago, Ill.; 
JENKINS BROS., Ltd., Montreal, Can.; London 


Jenkins Valves 


BRONZE — IRON — STEEL 


SINCE 1864 











cuits.—Star Fuse Co., 235 Canal St., New 
York. 


Toot—Folder, illustrates, describes Idea! 
“Combination” Test-Lite and Fuse Puller. 
—Ideal Commutator Dresser Co., Syca- 
more, III. 


VaLvE—Cutout, reproduction of exterior 
and mechanism of Jenkins Standard Iron 
Body Gate Valve.—Jenkins Bros., 80 White 
St., New York. 


VaLves—Bulletin No. 702, Hauck Micro 
Regulating, for “Exact-Instant-Depend- 
able” control of oil at all times—Hauck 
Mfg. Co., 126 Tenth St., Brooklyn, N. Y. 


VaLvE Controt—Catalog, “Limitorque” 
control for the power operation of valves.— 
Philadelphia Gear Works, Erie Ave. and 
“G” St., Philadelphia. 


VARNISHES—Folder, “Dolph’s Electrical 
Insulating Quartette.” Description, appli- 
cation chart, for four insulating varnishes. 
—John C. Dolph Co., 168 Emmet St., New- 
ark, N. J. 


BOOKS 


PRACTICAL BUSINESS 
STATISTICS 


Frederick E. Croxton, Ph.D., assistant 
professor of statistics, Columbia Univer- 
sity, and Dudley J. Cowden, Ph.D., instruc- 
tor in statistics, St. John’s University School 
of Commerce. Prentice-Hall, Inc., 70 Fifth 
Ave., New York. 529 pages, index, appen- 
dixes, tables, figures. $3.50. 

For the college student—to provide him 
with basic statistical procedure such as he 
may need when he has entered business. A 
text book, but also useful to the business 
man who has to compile statistics. 


CORRECTION 


Through an error in typing, the author of 
“The Science of Work,” reviewed briefly 
in the July issue, was given as Morris T. 
Vitches instead of Morris S. Viteles. Our 
apologies to Professor Viteles. 


On the Calendar 


SEPTEMBER 


10-14, American Chemical 
meeting, Cleveland. Charles LL. Par- 
sons, Secretary, Mills Bldg., Washing- 
ton, D.. CG. 


OCTOBER 


1-4, Illuminating Engineering Society, 28th 
annual convention, Baltimore, Md., 
D. W. Atwater, General Secretary, 29 
West 39th St., New York. 

1-5, American Society for Metals, annual 
convention, New York. W. H. Hisen- 
man, Secretary, 7016 Euclid Ave., 
Cleveland. 


1-5, National Metal Congress and Exposi- 
Port of New 


Society, 88th 


tion, Commerce Hall, 
York Authority Bldg., New York, 
H. WBisenman, Secretary, 7016 


Ww. 
Euclid Ave., Cleveland. 


- 15-18, American Institute of Accountants, 


annual meeting, Chicago. John 
Carey, Secretary, 135 Cedar St., New 


York. 
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Exclusive features:1. Balanced Drive, at two points 
diametrically opposite. 2. Perfect alignment 
maintained by all parts rotating around a com- 
mon axis. 3. Automatic Oil Bath Lubrication 
4. Control by rope, push button, outrig o1 
controller for every hoist. 5. Precision variable 
speed control for both A. C. and D.C. 6. Variety 
of speeds, types, lifts and capacities precisely 
suited to any service. Write for complete data to 
SHEPARD NILES CRANE & HOIST CORP., 
364 SCHUYLER AVE., MONTOUR FALLS, N. Y. 
























ERE’S one that can take it, 
and come back for more. 
Though wonderfully durable, the 
Imperial paint spray gun is so 
light and well balanced that it can 
be used for hours without fatigue. 


Lower Operating Cost 
Economical service is a main fea- 
ture; even on lower air pressure, 
the design of the spray head pre- 
vents any let-down in the quality 
of the work. The flow is always 
steady and even, maintaining a uni- 
form wet coat. 


A Dependable Test 


Compare the Imperial Spray Gun in an 
actual trial with any other gun. You will 
find that in operating efficiency, quick 
cleaning and simple adjustment, Imperial 
holds an easy lead. 








BUILT LIKE 
A CHAMPION 
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THE IMPERIAL BRASS MFG. CO. 


519 South Racine Avenue . 


. CHICAGSS 
























And This 14” Special Skilsaw Drill 
Has “Guts” in Any Man’s Language 
@ Compare this husky drill with any 


other you have ever seen— it’s a stand- 
out in performance! 


High Grade BALL BEARINGS through- 


out. Extra powerful motor with wind- 


ings baked in Bakelite. Die-cast alumi- 
num alloy body—light and strong. New 
patented snuff-are extra capacity switch. 
Genuine Jacobs Chucks. Not a detail 
that doesn’t reflect the height of pre- 
cision manufacturing! 

See it Drill! That’s the way to judge its 
value for maintenance or all-around 
work! Ask your Distributor or send for 
our new catalog. 


SKILSAW, INC. 
3318 Elston Avenue, Chicago 


KILSAW 
DRILLS 


8 POWERFUL MODELS 


















Courtesy Chicago Electric Mfg. Co. 
NO BURNED FINGERS !! 

NO SCORCHED TABLE TOPS !! 
Sears-Roebucks Heatmaster Toaster has 
Bakelite Handles and Feet 
Molded by 


CHICAGO MOLDED PRODUCTS CORP. 
2148 WALNUT STREET CHICAGO, ILL. 














PERMITTORS 


Poor power factor is synony- 
mous with power waste. If you 
are operating under a power 
factor clause in your contract 
for electric power, Permittors 
will afford savings that pay for 
the installation in from one to 
two years after which these 
savings are sheer profit to you. 

The distinctive feature of 
Permittors is the use of nitro- 
gen gas under pressure, in a 
hermetically sealed pressed 
steel tank, eliminating all fire 
and explosion hazards. The con- 
struction is unique in that it is 
splash, drip and dust proof to 
an extent heretofore unknown. 


Tear Off and Mail Today 
To PRODUCTS PROTECTION CORP. 


P. O. Box 904, New Haven, Connecticut 
Please send information on Permittors. 














+ FACTORY MANAGEMENT and MAINTENANCE 


(Continued from editorial page 346) 

The clubs are loosely knit organizations. Anyone is 
eligible who sells power or power transmission equip- 
ment. There are 11 members in the Rochester, N. Y,, 
125 in the New York City, club. There are more than 
3,000 men in all who have attended meetings more or 
less regularly, studied a little, thought a lot, about power 
transmission. Many, many of them are competent today 
‘to sell power transmission on a strictly engineering basis, 
A year and a half ago they were all pulley peddlers and 
shafting salesmen. They have begun to think about the 
arrangement of machinery with respect to power ; they 
have learned that the power companies are their good 
friends, not bitter enemies; they are rapidly beginning 
to think in terms of the new product of the industry, 
which is modern power transmission and not the many 
components that go to make it up. ; 

What happens in club meetings? They “do as they 
damn please.” They meet once a month or oftener. 
They invite a power man or a motor man or the super- 
intendent, maybe, of a local plant to talk on some phase 
of power transmission. Then they take a case study or 
a couple of weekly lessons, read them over, and discuss 
them freely. Or they take the “red book” or “work 


| sheet” and talk them over. And every so often one of 
| the brain trusters comes out from headquarters and brings 
the members up to date on recent activities of the MPEA 


and the industry it represents. 

The red book and the work sheet are both selling tools 
that have been recently developed. The red book is “a 
practical analysis of some fundamentals of industrial 
power transmission” and aims to explain facts concern- 
ing the economical use of power in a way you and I can 
understand. That way is the graphic way and the price- 
tag way, and if the customer has any ill-founded notions, 
it usually takes only a picture or two to give him a some- 
what different and decidedly better conception of “what 
it’s all about.” 

Then there is the work sheet which shows the direct 
application of the general principles of modern group 
drive to a specific operating problem in a particular 
plant. Work sheets serve as guides in study and in the 
development of similar sales jobs with customers. 


Hundreds of salesmen have been taken out on indi- ~ 


vidual calls by headquarters men to learn how to use 
these effective tools in their selling. Work sheets, weekly 
lessons, red book, case studies, power transmision clubs 
—these are the tools by which the MPEA has got these 
men to thinking about such things as flow lines of pro- 
duction, quantity and quality of product, flexibility of 
operation, machine layout, installation costs, power fac- 
tor, and speeds—all in their relation to the product they 
have to sell. : 

The industry has the facts, is getting more. It has 
found through the power transmission clubs the way to 
distribute those facts to the salesmen who sell. It is now 
engaging in a cooperative advertising project that will 
get them across to the plant operating men who buy. 
It has learned the value of cooperative effort. It has dis- 
covered idea selling. It has a new product and it is sell- 
ing it right. That product, forgive us if we repeat, is 
modern group drive and not just old belts and pulleys 
that every plant had to have but for some reason of 
other didn’t buy. The rest of the story will be told, in 
black ink, it would appear, in 1934’s balance sheets. 








